Proposed Plan September 2015
Matthiessen and Hegeler Zinc Company Site
LaSalle, Illinois

INTRODUCTION

The United States Environmental Protection Agency (EPA) is issuing this Proposed Plan as part
of its public participation responsibilities under Section 117(a) of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and

Section 300.430(f)(2) of the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP).

The purpose of this Proposed Plan is to give background information about the Matthiessen and
Hegeler Zine Company Site (the M&H Site or the Site), describe the various cleanup alternatives
the Agency considered, and identify EPA’s preferred cleanup alternative. EPA will be accepting
comments for 30 days from the issuance of this Proposed Plan. EPA encourages interested
members of the public to attend and participate in a public meeting at the LaSalle Peru Township
High School on October 20, 2015 at 7 pm and to comment on this Proposed Plan.




To clean up contamination at the M&H Site, EPA is proposing a remedy that includes the
following major components: 1) excavating contaminated soil, including affected soil at most
areas of the Site property and at impacted residential properties in the neighboring community;
2) construction of a disposal area within the main industrial property for consolidation of
excavated material and capping the excavated and consolidated material with a soil cover
system; 3) sloping, benching, and capping the large slag pile on Carus Corporation’s (Carus)
property with a soil cover system; 4) placing a cap in areas of the Carus plant; and 5)
implementing and maintaining institutional controls (ICs) to restrict exposures and protect
remedy components. The proposed remedy will be protective of human health and the
environment, will meet applicable and/or relevant and appropriate requirements (ARARSs), will
be cost-effective, and will be effective in the long term.

This Proposed Plan identifies the preferred alternative for cleaning up the contaminated soil at
the M&H Site and surrounding residential areas and presents the rationale for this preference. In
addition, this Proposed Plan summarizes other cleanup alternatives evaluated for use at the Site.
This document is issued by EPA, the lead agency for Site activities. EPA, in consultation with
the Illinois Environmental Protection Agency (Illinois EPA), the support agency, will select a
final remedy for the M&H Site after reviewing and considering all information submitted during
the 30-day public comment period. EPA, in consultation with Illinois EPA, may modify the
preferred alternative or select another response action presented in this Proposed Plan based on
new information or public comments. EPA encourages the public to review and comment on all
of the alternatives presented in this Proposed Plan. Depending on information or comments EPA
receives during the public comment period, the final cleanup plan may differ from this Proposed
Plan. :

This Proposed Plan summarizes information that can be found in greater detail in the Remedial
Investigation (RI} and Feasibility Study (FS) Reports and other documents contained in the
Administrative Record file for the M&H Site. EPA and Illinois EPA encourage the public to
review these documents to gain a more comprehensive understanding of the Site and Superfund
activities that have been conducted at the Site to date.

The public is encouraged to review the supporting documents for the M&H Site at any of the
following locations:

LaSalle Public Library EPA Region 5 Records Center
305 Marquette Street 77 W. Jackson Blvd. (SRC-7I)
LaSalle, Hlinois 61301 Chicago, Illinois 60604

(815) 223-2341- (312) 353-1063

Call for Hours Mon-Fri - 8 am to 4 pm

Call for appointment

Following EPA’s review of the public comments, EPA will announce its final cleanup plan in a
document called a Record of Decision (ROD). EPA will respond in writing to all significant
comments in a Responsiveness Summary which will be part of the ROD. EPA will provide
notice of its issuance of the ROD in local newspapers and will place a copy of the ROD in the
local information repositories.



SITE BACKGROUND

The M&H Site property is located in the City of LaSalle, Illinois (population 9,646) (see

Figure 1). The Site occupies approximately 227 acres and houses an inactive zinc smelting and
rolling facility as well as an active chemical manufacturing plant, owned and operated by Carus.
The Little Vermilion River (LVR) flows south along the eastern edge of the Site and eventually
joins the Illinois River. Nearly 5,000 private residences are located on the west, south, and north
sides of the Site. Northeast of the Site is farmland, and across the LVR is a limestone quarry. The
City of LaSalle obtains all of its drinking water from a cluster of four active wells located three-
quarters of a mile south of the M&H Site, with the nearest municipal well approximately 3,700
feet south of the Site. A wetland is located approximately two miles upstream of the Site on the
LVR. Also, the Lake DePue State Fish and Wildlife Area and the Spring Lake Heron Colony,
which provides breeding habitat for the state-endangered great egret, are located about 15 miles
downstream of the Site.

The boundaries of the Site’s two operable units (OU) are depicted on Figure 2. OU1 includes the
Carus property (the Carus facility) located within the southern portion of the Site and a portion of
the 1.VR. The entirety of a large slag pile located primarily on the Carus facility is also
considered part of OU1, even though the slag was generated by smelting operations at OU2, A
small portion of the slag pile crosses the OU2 property boundary. OU2 includes the formerly-
occupied rolling mill area and all other associated buildings and land related to the former
smelting operations. The large residential area surrounding the M&H Site is also part of QU2.

Industrial operations at the M&H Site began in 1858, and some operations continue through the
present day. More details regarding the industrial operations at each OU are provided below.,

OU1 History

Carus operates an active business on the QU1 property. The Carus facility manufactures
potassium permanganate and other specialty chemicals. Manufacturing and business operations
for Carus are independent from those formerly conducted by the Matthiessen and Hegeler Zinc
Company on the OU2 portion of the Site.

Carus began operations in 1915 manufacturing potassium permanganate products used for water
purification and wastewater treatment, and its operations continue through the present time.
Carus added other products to its manufacturing operations over time, including:

Phosphate corrosion inhibitors
Manganese dioxide

Sodium permanganate
2,3-pyridine dicarboxylic acid
Manganese-based catalysts
Hydroquinone

Manganese sulfate

Cesium compounds



During the period from 1858 to 1961, sinter and slag from the smelting operations at OU2 were
placed at various locations on what is now designated as QU1. Sinter and slag were placed
primarily in an upland area between the Carus facility and the LVR. The resultant slag pile
covers an area of approximately 17.7 acres and stands approximately 80 to 90 feet tall. Carus did
not own the slag pile area during the zinc smelting operational period at OU2, but purchased that
property after the majority of slag had been placed there.

0U2 History

The Matthiessen and Hegeler Zinc Company operated a zinc smelter at the QU2 portion of the
Site from 1858 until 1961. The company added a rolling mill to its operations in 1866 to produce
zine sheets. This process included a furnace that used producer gas as fuel. Any sulfur dioxide
generated was recovered and converted into sulfuric acid and stored in on-site tanks. For a few
years during the early 1950s, an ammonium sulfate fertilizer plant operated at OU2. Coal mining
also occurred on OU2 until 1937, and two mining shafts (one vertical and one horizontal) still
remain at the Site. Zinc smelting ceased in 1961, and sulfuric acid manufacturing halted in 1968.
The Matthiessen and Hegeler Zinc Company declared bankruptcy in 1968, and only basic rolling
mill operations took place at OU2 from 1968 until 1978. In 1980, Fred and Cynthia Carus
purchased the 12-acre rolling mill tract of land which became the LaSalle Rolling Mill, Inc.

The LaSalle Rolling Mill, Inc. generated penny blanks for the U.S. Mint until 2000, when the
company ceased operations and declared bankruptcy. In 2003, EPA conducted an emergency
removal action at the LaSalle Rolling Mill to address cyanide contamination, an old plating line,
and various other chemicals and storage tanks that remained after the rolling mill closed. From
2005 through 2008, Fred Carus leased the former rolling mill building and an adjacent building
to a company housing backerboard.

Metals and cyanide were used at QU2 during past operations. The operations included, among
other things, converting raw zinc ore containing zine sulfide to zinc oxide and subsequent
smelting of the zinc oxide sinter to produce metallic zinc. Sulfur from the first phase of the
process was recovered and converted into sulfuric acid. Much of the equipment associated with
sulfuric acid production either was constructed of lead or was lead-lined. An on-site lead burner
was used to manufacture and repair lead components. Other metals were also present in the zinc
ore as impurities, including lead and cadmium.

A narrow-gauge, on-site industrial railroad was used to move the ore about the Site, with
locomotives that ran on gasoline. The machinery, engine oils, and underground storage tanks
containing gasoline all contributed volatile organic compounds (VOCs) and semi-volatile
organic compounds (SVOCs) to the Site.

During at least part of the time that the Matthiessen and Hegeler Zinc Company operated at
OU2, it generated its own electrical power for use in the zinc refining plant and coal mine. .
Polychlorinated bipenyls (PCBs) were commonly used in electrical transformers manufactured
between 1929 and 1977. Additional potential sources of PCBs include lubricating and hydraulic
oils that may have been used in on-site equipment.



Pesticides may have also been used during Site operations. It was a common practice in the
mid-1900s to spray herbicides to control vegetation near railroads, three of which were located
on the Site, mainly on OU2: the [llinois Central Railroad on the east, the LaSalle and Bureau
County Railroad on the west, and the on-site narrow-gauge industrial railroad previously
mentioned.

Asbestos was used as a building material (transite walls and roofs, as thermal insulation and fire
proofing) in many of the 150 buildings found on OU2. In addition, steam pipes that traversed
OU2 were wrapped in asbestos-type insulation.

Site Investigations and Cleanup Actions

In 1991, Nllinois EPA performed a Preliminary Assessment and Screening Site Inspection of the
Carus facility (OU1). Subsequently, Illinois EPA conducted another CERCIA Preliminary
Assessment in 1993 and a CERCLA Integrated Assessment in 1994 to evaluate the contaminant
sources at the M&H Site. From 1992 through 1994, Carus’s contractor, Geosyntec, conducted
several Site investigations at the Carus facility and the slag pile at OUI.

EPA proposed the M&H Site to the National Priorities List (NPL) on June 14, 2001, and
finalized the Site on the NPL on September 29, 2003. Two primary on-site sources were used to
score the Site for the NPL: (1) the large slag and sinter pile located at OU1; and (2) a shallow

waste pile of slag and sinter heterogeneously deposited throughout the former smelter property at
ouz,

On September 3, 2003, EPA and Fred Carus entered into an Administrative Order on Consent
{AOC) for a removal action at OU2. The AOC required that eight areas of concern at the rolling
mill be addressed with regard to storage tanks, plating lines, residual product and waste material,
and asbestos. Fred Carus completed the majority of the removal action work at the rolling mill in
2003-2004, but the completion report was not submitted until June 2008 due to some issues with
disposal of some of the contaminated materials.

In September 2006, EPA entered into an Administrative Settlement and Agreement on Order of
Consent {ASAOC) with Carus, one of the potentially responsible parties at the Site. Under the
ASAOQC, the M&H Site was divided into two OUs, with Carus conducting the RI/FS study work
at OU1 and EPA conducting the RI/FS work at OU2. The ASAOC required a single,
comprehensive RI Report, Risk Assessment Report, and FS Report for the Site. The owners of
QU2 decided not to participate in the RI/FS process. The R work at the Site began in 2007.

For OU1, Carus sampled soil, slag, groundwater, surface water, sediment, and air during the
petiod 2007-2009. For the investigations conducted at OU2, EPA sampled soils, building
materials, debris piles, groundwater, surface water, and air during the period 2007-2010.

In response to asbestos being encountered during the RI around the rolling mill (OU2), in 2008
EPA tasked the Superfund Technical Assessment and Response Team (START) contractor to
conduct another removal assessment at the M&H Site. The assessment activities included



investigating unknown chemicals in a former laboratory building, conducting asbestos sampling
at multiple buildings, and investigating unknown oil in sewer drains. In 2009, EPA tasked the
START contractor to conduct removal activities at QU2 as outlined in the 2008 Removal Action
Assessment Report, including asbestos removal from multiple buildings and demolition of a
former chemical laboratory building. EPA’s removal work was completed during 2009.

SITE CHARACTERISTICS
Hydroelogy, Geology, and Hydrogeology

The M&H Site has two different water-bearing zones {WBZs) — one shallow and one deeper.
Regionally, aquifers are represented by sands and gravels within surficial glacial deposits and the
underlying permeable sandstone and limestone bedrock formations. The City of LaSalle has a
municipal well field approximately 0.75 mile south of the M&H Site that derives water from the
glacial sands and gravels at 60 to 70 feet below ground surface (ft bgs). The City of Peru has a
municipal well field approximately 2 miles southwest of the Site that derives water from bedrock
formations located at more than 2,000 ft bgs. The groundwater investigation at the M&H Site
focused on a much shallower water-bearing zone (at 20 to 50 ft bgs) and not on the regional
aquifers used by these nearby municipalities. Site-related activities have not impacted the deep
bedrock formation since the shallow groundwater system does not connect with the deeper
aquifer.

The shallow water-bearing zone at the Site, denoted as WBZ1, consists of unconsolidated
materials and is typically found to a depth of 20 ft bgs. Shallow groundwater at a number of
WBZ1 wells was encountered within 10 feet of the ground surface. These unconsolidated
materials consist of Quaternary-aged sands, gravels, silts, and clays (also known as glacial till),
and artificial fill materials (slag, sinter, brick, reworked soils, and Site geologic materials).
WBZ1 is unconsolidated and discontinuous, and is composed of separate and irregular lenses of
water in the subsurface. Groundwater in WBZ.1 generally flows to the east and southeast, toward
the LVR.

WBZ?2 consists of the underlying Pennsylvanian-aged shale bedrock and the top (typically

0 to 3 feet) of Pennsylvanian-aged limestone bedrock. Like WBZ1, the groundwater in WBZ2
generally flows to the cast and southeast, toward the LVR. The weathered and fractured upper
portions of the bedrock are likely more permeable than the intact rock, with the intact lower
permeability bedrock acting as a base to the water table hydrogeologic system. Deeper, more
intact portions of the Pennsylvanian system are judged to effectively isolate the surface
groundwater system from deeper water supply aquifers. The hydraulic conductivity data indicate
there are no significant, widely-distributed, low-permeability horizons above the bedrock
surface. This absence of aquitards suggests the two WBZs at the Site may be acting as a single
interconnected system.

The Rl identified contaminants of interest based on comparisons to potable water screening
values, including those for Class I - Potable Resource Groundwater as defined by Illinois EPA
regulations, because groundwater at the Site had not yet been classified by the State. The IHinois
EPA subsequently classified the groundwater within WBZ1 and WBZ2 as Class II - General



Resource Groundwater because the majority of groundwater wells in WBZ1 and WBZ2 do not
meet the criteria for Class | - Potable Resource Groundwater (e.g., they have low hydraulic

conductivity, shallow depth to water, etc.) as defined in 35 Illinois Administrative Code (JAC)
620.210.

Class 1l - General Resource Groundwater is defined in 35 TAC 620.220 as groundwater that does
not meet the criteria of the other three classes and that is “capable of agricultural, industrial,
recreational, or other beneficial uses.” The City of LaSalle has an existing ordinance (Ordinance
Number 1755, dated January 16, 2002} prohibiting the drilling of water supply wells throughout
the city. The city ordinance covers the M&H Site and adjacent areas. In a January 2002
Memorandum of Understanding (MOU), Illinois EPA accepted this ordinance as an IC for
protection from risks from impacted groundwater.

The surface water features at the M&H Site are not considered jurisdictional wetlands because
they are isolated depressions with no connection to a jurisdictional water body. Additionally,
hydric soil characteristics are absent at OU2 surface water locations, and none of the mapped
soils are classified as hydric soils.

Investigation Findings

For purposes of the risk assessment and the FS, the two OUs at the M&H Site were further
subdivided into different exposure areas (EAs) in order to evaluate the Site in terms of risk.

Operable Unit 1

OU1 was subdivided info three different EAs for risk assessment purposes, as shown in Figure 3:

o . Carus Plant Area
e Slag Pile Area
e Little Vermilion River

At OU1, the primary contaminants of concern (COCs) found in surface and subsurface soil
samples were metals and, to a lesser extent, SVOCs and PCBs. The number of exceedances for
SVOCs and PCBs and their horizontal and vertical distribution were less than for metals. In
addition, several, though not all, of the SVOC and PCB exceedances were from samples
collected in the early 1990s during the state’s Preliminary Assessment. At the Carus Plant Area,
analytical results generally indicated that surface soils located 0 to 2 ft bgs contained higher
contaminant concentrations and a greater extent of contamination when compared to subsurface
samples (greater than 2 fi bgs). COCs at the Carus Plant Area were limited to metals, SVOCs,
and PCBs (a single pre-1994 sample contained PCBs) in surface soils, with only metals detected
above the screening levels in subsurface soils. At the Slag Pile Area, both metals and SVOCs
were present above screening values in both surface and subsurface samples.

A select number of soil and slag samples from QU1 were analyzed for toxicity characteristic
leaching procedure (TCLP) metals. Some of these samples’ analyte concentrations exceeded the
maximun concentration of contaminants for the toxicity characteristic regulatory levels, which
identifies those soil samples as being characteristically hazardous due to toxicity.



The following is a subset of the most relevant contaminants and their associated maximum
concentrations within various media at each QU1 FA.

Carus Plant Area
e The maximum arsenic concentration in shallow soil was 33.6 milligrams per kilogram
(mg/kg) |

e The maximum arsenic concentration in deep soil was 50.5 mg/kg

¢ The maximum manganese concentration in shallow soil was 118,000 mg/kg

* The maximum manganese concentration in deep soil was 9,380 mg/kg

*  The maximum lead concentration in shallow soil was 3,660 mg/kg

o The maximum lead concentration in deep soil was 510 mg/kg

o The maximum benzo{a)pyrene concentration in shallow soil was 1,000 micrograms
per kilogram (ug/kg)

Slag Pile Area
¢ The maximum arsenic concentration in shallow soil was 251 mg/kg
» The maximum arsenic concentration in deep soil was 117 mg/kg
o The maximum lead concentration in shallow soil was 38,700 mg/kg
The maximum lead concentration in deep soil was 3,850 mg/kg
The maximum manganese concentration in shallow soil was 123,000 mg/kg
The maximum mangarese concentration in deep soil was 40,600 mg/kg

Little Vermilion River
* The maximum mercury concentration in sediment was 0.53 mg/kg
¢ The maximum zinc concentration in surface water was 69,200 micrograms per liter

(ug/l) ,
¢ The maximum lead concentration in surface water was 91.0 ug/kg

Operable Unit 2

OU2 was subdivided into seven different EAs for risk assessment purposes, as shown in
Figure 4:

¢ EAT —Main Industrial Area (also known as the “MIA” or “Main Plant Area” on some
figures and tables)

EA2 — North Area (also known as Wooded Area - North)

EA3 — Wooded Area - Northeast

EA4 — Building 100 Area

EAS — Rolling Mill

o EA6— Off-Site Residential Area

o EA7- Off-Site Mixed Use Area

In general, analytical results indicated that surface soil at OU2 contains higher contaminant
concentrations and a greater extent of contamination than subsurface soil.



As at QUI, a select number of soil samples from OU?2 were analyzed for TCLP metals. Some of
these samples’ analyte concentrations exceeded the maximum concentration of contaminants for
the toxicity characteristic regulatory levels, which identifies those soil samples as being
characteristically hazardous due to toxicity.

A PCB hot spot was found in surface and subsurface soil around Building 100. This was the only

area at the Site where elevated concentrations of PCBs were found in the soil at depth during the
RL

A trichloroethylene (T'CE) hot spot was found in an area near the corner of the rolling mill in
surface soil, subsurface soil, and groundwater. The potential for vapor intrusion was evaluated in
the risk assessment to determine the potential for unacceptable risks to human health from vapor
intrusion into the rolling mill building. Based on this assessment, it was determined that
additional data needed to be gathered in order to determine if there was any risk associated with
vapor intrusion within the rolling mill building. This data will be collected during the remedial
design phase. If this data shows that vapor intrusion presents a risk, the ROD may be amended to
include a remedy for TCE and vapor intrusion within the rolling mill.

Since asbestos was detected in surface soil at OU2, activity-based sampling (ABS) and
releasable asbestos field sampler (RAFS) investigations were conducted in 2009 to assess the
risk of airborne asbestos to workers and nearby residents. Air samples were collected from four
outdoor locations where previously collected soil samples had analytical asbestos results near the
1 percent concentration threshold, in accordance with EPA asbestos guidance. Areas with soil
asbestos concentrations much greater than the 1 percent threshold and where human exposure
risks are expected and assumed to be highest were not proposed for ABS or RAFS sampling.
None of the air sample results tested positive for asbestos above the detection limit, which
ranged from 0.005 to 0.006 fibers per cubic centimeter.

The following is a subset of the most relevant contaminants and their associated maximum
concentrations within various media at each QU2 EA.

Main Industrial Area — Soils

The maximum arsenic concentration in surface soil was 810 mg/kg

The maximum arsenic concentration in subsurface soil was 528 mg/kg

The maximum cadmium concentration in surface soil was 1,020 mg/kg

The maximum cadmium concentration in subsurface soil was 770 mg/kg

The maximum lead concentration in surface soil was 209,000 mg/kg

The maximum lead concentration in subsurface soil was 62,600 mg/kg

The maximum mercury concentration in surface soil was 154 mg/kg

The maximum mercury concentration in subsurface soil was 145 mg/kg

The maximum zinc concentration in surface soil was 218,000 mg/kg

The maximum zinc concentration in subsurface soil was 98,100 mg/kg

The maximum benzo(a)anthracene concentration in surface soil was 71,000 pg/kg
The maximum benzo(a)anthracene concentration in subsurface soil was 29,000 pg/kg



North Avea — Soils

The maximum arsenic conceniration in surface soil was 129 mg/kg
The maximum arsenic concentration in subsurface soil was 61.4 mg/kg

Wooded Area — Northeast — Soils

The maximum lead concentration in surface soil was 212 mg/kg
The maximum zinc concentration in subsurface soil was 596 mg/kg

Building 100 Area - Soils

The maximum arsenic concentration in surface soil was 217 mg/kg

The maximum arsenic concenfration in subsurface soil was 257 mg/kg

The maximum lead concentration in surface soil was 14,500 mg/kg

The maximum lead concentration in subsurface soil was 13,200 mg/kg

The maximum Aroclor-1260 PCB concentration in surface soil was 210,000 pg/kg
The maximum Aroclor-1260 PCB concentration in subsurface soil was 39,000 pg/kg

Rolling Mill — Soils

The maximum arsenic concentration in surface soil was 66 mg/kg

The maximum arsenic concentration in subsurface soil was 93.7 mg/kg
The maximum lead concentration in surface soil was 9,410 mg/kg

The maximum lead concentration in subsurface soil was 10,700 mg/kg
The maximum TCE concentration in surface soil was 210 pg/kg

The maximum TCE concentration in subsurface soil was 120,000 pg/ke

Off-Site Residential Area — Soils

The maximum arsenic concentration in surface soil was 51.2 mg/kg
The maximum lead concentration in surface soil was 3,220 mg/kg
The maximum cadmium concentration in surface soil was 120 mg/kg

Off-Site Mixed Use Area — Soils

The maximum lead concentration in surface soil was 145 mg/kg
The maximum zinc concentration in subsurface soil was 1,120 mg/kg

Site-wide Groundwater

Since different parties were conducting the OU1 and OU2 RI work, the groundwater at QU1 and
OU2 was investigated separately. The maximum contaminant concentrations in groundwater at
each OU are listed below.

Groundwater Beneath OUT

The maximum arsenic concentration in groundwater beneath the Carus Plant Area

was 21.1 pg/L
The maximum arsenic concentration in groundwater beneath the Slag Pile Area was

57.2 pg/L.
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Groundwater Beneath OU2

o The maximum TCE concentration in groundwater (located near the rolling mill) was
230 pg/L '

¢ The maximum naphthalene concentration in groundwater (located near Building 100)

was 37 pg/L
e The maximum arsenic concentration in groundwater was 24.2 pg/L

For OU1, the primary COCs found in groundwater samples were metals and to a limited extent,
VOCs and SVOCs. The RI identified metals, two VOCs (in a single sample), and one SVOC
(also in a single sample) as COCs in groundwater samples collected from the Carus Plant Area;
COCs in groundwater samples collected from the Slag Pile Area were metals only.

Regarding the groundwater at OU2, samples from WBZ1 wells in OU2 contained higher
concentrations of contaminants (primarily metals) than samples from WBZ2 wells. WBZ1 wells
are screened in unconsolidated overburden materials, primarily at shallow depths. Therefore,
WBZ1 wells are closer to surface soil contamination and surface discharges. The highest metals .
concentrations were detected in groundwater samples from WBZ1 wells in the OU2 Main
Industrial Area. Polycyclic aromatic hydrocarbons (PARHSs) were detected near former
aboveground storage tanks, northeast of Building 100. TCE was detected in OU2 groundwater
near the rolling mill building along the southern boundary of QU2. For both PAHs and VOCs,
detections were localized.

Principal Threat Waste

There are no wastes at the Site that would be considered highly toxic or highly mobile that
generally cannot be reliably contained or that would present a significant risk to human health
and the environment should exposure occur. The contamination at the Site is considered
low-level threat waste.

Conceptual Sitc Moedel

The conceptual Site models (CSMs) for OU1 and OU?2 are presented in Figures 5 and 6,
respectively. These CSMs illustrate the fate and transport of contaminants in each OU through
various media and the potential exposure to receptors.

SCOPE AND ROLE OF THE ACTION

The response action in this Proposed Plan addresses both OUs at the Site and is expected to be
the final action for the M&H Site. The Site was split into two OUs during the RI/FS because
there were different parties performing the RI/FS work at each OU; any sequencing of the
remedial action work is not anticipated to be carried out based on the OU designations. As noted
earlier in this Proposed Plan, two prior removal actions have been conducted at OU2: one under
an AOC in 2003-2008 to address concerns at the rolling mill, and a second by EPA in 2009 to
address asbestos concerns near the rolling mill.
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The proposed response action does not address Site groundwater because EPA believes that
groundwater does not warrant a CERCLA response action now or in the future (as discussed
later in this Proposed Plan).

The proposed response action will meet all of the remedial action objectives (RAQOs) that were
developed for the Site. The RAOs are described later in this Proposed Plan. The proposed
response action addresses low-level threat wastes at both OUs; there are no principal threat
wastes at the Site.

SUMMARY OF SITE RISKS

A baseline risk assessment estimates what risks a Site poses if no action were taken. It provides
the basis for taking action and identifies the contaminants and exposure pathways that need to be
addressed by a remedial action. This section of the Proposed Plan summarizes the results of the
risk assessment that was conducted for the M&H Site. The risk assessment included the
following elements:

o QU1 baseline human health risk assessment (HHRA)
¢ QU1 screening level ecological risk assessment (SLERA)
s QU1 baseline ecological risk assessment (BERA)

+ OU2 HHRA
« QOU2SLERA
« OU2 BERA

Prior to conducting the risk assessment, Geosyntec and SulTRAC (consultants for Carus {OU1]
and EPA [OU2], respectively) jointly prepared and submitted a technical approach Consensus
Document describing risk assessment methodologies for the HHRAs, SLERAs, and BERAs. The
Consensus Document underwent extensive review and comment prior to being approved by EPA
and the State. Use of the Consensus Document helped ensure that risk assessment methodologies
and results for OUs 1 and 2 would be comparable. While OU-specific risks and hazards were
prepared and discussed, both the human health and ecological risk assessments identified and
evaluated potential exposure of receptors to chemical contamination at both OUs.

Human Health Risks

The risk assessment evaluated both cancer risks and non-cancer hazards. The likelihood of any
kind of cancer resulting from exposure to carcinogens at a Superfund site is generally expressed
as an upper bound incremental probability, such as a “1 in 10,000 chance” (expressed in
scientific notation as 1E-04). In other words, for every 10,000 people exposed to the Site
contaminants under reasonable maximum exposure conditions, one extra cancer may occur as a
result of Site-related exposure. This is referred to as an “excess lifetime cancer risk™ because it
would be in addition to the risk of cancer individuals face from other causes such as smoking or
too much sun. The risk of cancer from other causes has been estimated to be as high as one in
three. The potential for non-cancer health effects is evaluated by comparing an exposure level
over a specified time period (such as a lifetime) with a “reference dose” derived for a similar
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exposure period. A reference dose represents a level that is not expected to cause any harmful
effect. The ratio of exposure to toxicity is called a hazard quotient (HQ). An HQ < 1 indicates
that the dose from an individual contaminant is less than the reference dose, so non-cancer health
effects are unlikely. The hazard index (HI) is generated by adding the HQs for all COCs that
affect the same target organ (such as the liver). An HI < 1 indicates that, based on the sum of all
HQs from different contaminants and exposure routes, non-cancer health effects from all
contaminants are unlikely. An HI > 1 indicates that Site-related exposures may present a risk to
human health. EPA’s acceptable risk range is defined as a cancer risk range of 1E-06 to 1E-04
and an HI < 1. Generally, remedial action at a Site is warranted if cancer risks exceed 1E-04
and/or if non-cancer hazards exceed an HI of 1.

In the summary information presented below, the OU-specific EAs are identified first. Second,
the joint and OU-specific exposed populations (receptors) are identified. Third,

non-standard or unique receptors, exposure assumptions, and exposure scenarios are discussed.
Finally, OU-specific risks and hazards under both current and future land use conditions are
summarized. Much more detail regarding the HHIRA is available in the Administrative Record
file for the Site.

Exposure Areas

As noted earlier, OU1 and OU2 were both divided into multiple EAs to evaluate current and
potential future exposures, as follows:

OU1 Exposure Areas (see Figure 3)

e Carus Plant Area
e Slag Pile Area
e LVR

QU2 Exposure Areas (see Figure 4)

Main Industrial Area (EA1)

North Area (EA2) (also known as Wooded Area - North)
Wooded Area - Northeast (EA3)

Building 100 Hotspot (EA4)

Rolling Mill Area (EAS)

Off-Site Residential Area (EA6)

Off-Site Mixed Use Area (EA7)

Exposed Populations (Receptors)

As part of the Consensus Document, a series of joint (i.e., evaluated at both OUs) human
receptors, as well as a limited number of OU-specific human receptors, were identified. The joint
and OU-specific receptors are identified below.
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Joint Receptors

o Commercial/industrial workers (assumed to be adults; under current conditions, these
receptors are Carus employees at OU1)

Utility workers (assumed to be adults)

Construction workers (assumed to be adults)

Trespassers (both adolescents and adults were evaluated)

Recreationalists (children, adolescents, and adults were evaluated )

Residents (child and aggregate [time-weighted] residents were evaluated). At OU1, a
residential exposure scenario was termed “hypothetical” because replacement of the
current operating Carus Chemical operations by a residential scenario is very
unlikely. Within OU2, EA6 is a current residential area, and at EA2, potential
residential development under future land use conditions was evaluated but [ater
determined to be very unlikely

* & ¢ @

OU-Specific Recepiors

OU-specific receptors were evaluated only at QU1 and include the foilowing:
¢ Site-specific worker (OU1 workers exposed at the Slag Pile Area; non-traditional
exposure})
e Recreational shoreline angler (both adolescent and adult anglers were evaluated)
¢ Fish consumer (child, adolescent, and adult fish consumers were evaluated)

Non-standard or Unique Receptors, Exposure Assumptions, and Exposure Scenarios

All joint and OU-specific receptors were evaluated, to the extent possible, using standard and
approved federal and Illinois assumptions, based on Risk Assessment Guidance for Superfund
{RAGS) and Illinois’ “Tiered Approach to Corrective Action Objectives” (TACO)-related
guidance documents and directives, respectively. For many receptors (including site-specific
workers, trespassers, recreationalists, and recreational shoreline anglers), the primary non-
standard exposure assumption was the exposure frequency - the number of days these receptors
were assumed exposed each year. While non-standard, the receptor-specific exposure frequency
assumptions used for these receptors were informed by assumptions regarding similar receptors
at other EPA Region 5 sites, while incorporating site-specific conditions (for example, the
unique situation of the very large slag pile inspected by the site-specific QU1 worker).

EPA considered a number of potential assumptions regarding the relative bioavailability (RBA)
for lead and arsenic when evaluating potential exposure fo those COCs in soil (including slag
and sinter where present). The risk assessment discusses evidence of reduced bioavailability of
arsenic in slag and sinter (unique to a former smelting operation). However, while this claim of
reduced arsenic -bioavailability is compelling in many regards, neither within the State of Illinois
nor nationally, has agreement been reached concerning the level or application of RBA of
arsenic in sinter and slag. For the final risk assessment report, an arsenic RBA of 0.8 was
applied. However, in December 2012, EPA released guidance entitled “Recommendations for
Default Value for Relative Bioavailability of Arsenic in Soil,” which recommended a default
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RBA of 0.6 for arsenic in soil. The EPA-recommended default RBA values of 0.6 for arsenic and
lead were ultimately used in developing site-specific preliminary remediation goals (PRGs).

During agency review of the FS, EPA decided to conduct site-specific bioavailability testing to
compare the default RBA numbers that were used in calculating PRGs for both arsenic and lead
to site-specific soil samples from the Off-Site Residential Area. In 2014, individual properties
were selected for sampling based primarily on lead concentrations in soil. Ten residential
properties and two alternate properties were selected for sample collection. Based on the sample
results, the M&H site-specific lead RBA was calculated as 50.7 percent based on the mean of

9 property-specific values. An arsenic RBA was calculated for only four of the 10 total soil
samples because only these four had useable arsenic results. As a result, the arsenic RBA was
considered as the highest available result (36.9 percent). For both lead and arsenic, the calculated
site-specific RBA value was less than the default EPA-recommended value. For arsenic, all of
the sample-specific RBA results (27.3 - 36.9 percent) were less than the EPA-recommended
default value of 60 percent. The majority of sample-specific lead RBA results also were less than
the EPA-recommended value of 60 percent, while the maximum sample-specific lead RBA
result (62.1 percent) was similar to the EPA-recommended defaunlt value. Ultimately, EPA
decided to use the EPA-recommended default RBA value of 60 percent when calculating soil
PRGs for both arsenic and lead for two primary reasons: (1) based on the small sample size, the
calculated site-specific RBAs could theoretically underestimate the actual RBAs; and (2) given
the uncertainty, use of the higher EPA-recommended default RBAs would result in more
health-protective (lower) soil PRGs. Another factor that influenced EPA’s decision to use the
default RBA for lead was the knowledge that EPA headquarters is currently evaluating changes
to EPA’s lead policy, based partially on the Centers for Disease Control’s updated
recommendations on children’s blood lead levels, and such changes could result in lower cleanup
levels for lead in soil than under the current lead policy.

EPA also used site-specific risk assessment assumptions regarding exposure frequencies (EFs)
and fractional uptakes (FIs). For the inhalation and dermal exposure pathways only, the EF was
reduced from the default of 350 days per year to 275 days per year to account for frozen ground
and/or snow cover conditions during winter, when limited or no exposure via dermal contact
with soil or incidental inhalation of soil would occur. The F1 for homegrown produce was
reduced from 1.0 to 0.5 (the central tendency value) to reflect site-specific conditions, as the area
surrounding the Site is highly agricultural and many residents ingest home-grown produce from
their gardens and local markets.

OU-Specific Risks and Hazards

The various COCs for the M&H Site are included in Table 1 for the various media and exposure
scenarios evaluated in the risk assessment. The results of the risk assessment for each OU are
summarized below. As noted earlier, a variety of land uses and potential receptors were
considered. The current and/or most likely future land uses and associated receptors are bolded
and underlined in the information summarized below.
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OuUl

Carus Plant Areq - soils

e Cancer risks within or below the acceptable risk range (1E-06 to 1E-04) for worker
scenarios
Non-cancer hazards > 1 for worker scenarios (1.3 to 20 for manganese and mercury)
Lead concentrations > 800 mg/kg in 2 of 32 samples .
Land uses: commereial/industrial (active industrial facility)
Receptors: commercial/industrial worker, utility worker, and construction worker
Exposure route: ingestion, direct contact, inhalation

® & & & 9

Slae Pile Area — soils
o Cancer risks within the acceptable risk range for all receptors evaluated

e Non-cancer hazards > | for worker scenarios (2.1 to 31 for manganese and lead)
¢ Lead concentrations > 800 mg/kg in about half of samples
-« Land uses: commercial/industrial
¢ Receptors: commercial/industrial worker, utility (e.g., maintenance) worker,
construction worker, and trespasser -
¢ Exposure route: ingestion, direct contact, inhalation
LVR

e Sediment and surface water cancer risks within or below the acceptable risk range

¢ Sediment and surface water non-cancer hazards < 1

o Fish consumption cancer risks within or below the acceptable risk range

e Fish consumption non-cancer hazards > 1 (2 for mercury, based on maximum filet
concentration and reasonable maximum exposure assumptions, but concentrations
consistent with natural background)

e Land uses: recreational

o Human Receptors: recreational anglers, fish consumers

* Ecological Receptors: macreoinvertebrates, fish, riparian (shoreline) birds and
mammals

o Exposure route: ingestion, direct contact

ou2

Main Industrial Area — soils
s Cancer risks exceed 1E-04 for utility Workers (2E-04)
Cancer risks within the acceptable risk range for other worker scenarios
Non-cancer hazards > [ for all worker scenarios (5.9 to 240 for metals, TCE, and PCBs)
Lead presents risk to all workers and child recreationalists
Asbestos risk under non-intrusive scenarios to commercial/industrial worker only
Land uses: commercial/industrial and recreational
Receptors: commercial/industrial worker, utility worker, construction worker,
trespasser, and recreationalist
¢ Exposure route; ingestion, direct contact, inhalation
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North Area - soils

Cancer risks within the acceptable risk range for all workers

Non-cancer hazards > 1 for worker scenarios (1.6 for commercial/industrial, but < 1 and
insignificant when segregated by target organs; 4.0 for future construction worker driven
by incidental ingestion of zinc)

Cancer risks and non-cancer hazards exceed the acceptable risk range for future residents,
but a future residential scenario was later determined not to be realistic

Lead presents risk to construction workers (and future residents as was initially evaluated
in the FS)

Land uses: commercial/industrial and recreational; future residential was also evaluated
but later ruled out

Receptors: commercial/industrial worker, utility worker, construction worker,
trespasser, and recreationalist; future residents were also evaluated but later ruled out
Exposure route: ingestion, direct contact, inhalation

Wooded Area - Northeast — soils

Cancer risks within the acceptable risk range for all workers and child recreationalists

Non-cancer hazards > 1 for construction worker only (3.5 for incidental ingestion of
arsenic)

Lead presents risk to construction workers only

Land Uses: recreational

Receptors: recreationalist, utility worker, construction worker, and trespasser
Exposure route: ingestion, direct contact, inhalation

Building 100 Hotspot - soils

Cancer risks exceed 1E-04 for commercial/industrial workers (both non-intrusive [3E-04]
and intrusive [2E-04] scenarios)

Cancer risks within acceptable risk range for all other receptors

Non-cancer hazards > 1 for comumercial/industrial worker and child recreationalists
(1.3 to 62 for PCBs and metals)

Lead presents risk to workers and child recreationalists
Asbestos risk under non-intrusive scenarios to commercial/industrial workers only
Land uses: commercial/findustrial and recreational

Receptors: commercial/industrial worker, utility worker. construction worker,
recreationalist, and trespasser

Exposure route: ingestion, direct contact, inhalation

Rolling Mill Area — soils

Cancer risks within the acceptable risk range for all workers and child recreationalists
Non-cancer hazards > 1 for all workers (2.6 to 200 for PCBs and metals)

Lead presents risk to workers and child recreationalists

Land uses: commercial/industrial and recreational

Receptors: commercial/industrial worker. utility worker, construction worker,
recreationalist, and trespasser

Exposure route: ingestion, direct contact, inhalation
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Off-Site Residential Area - soils
e Cancer risks for residents exceed 1E-04 at 26 of the 185 properties tested (2E-04 to
6E-04, driven primarily by arsenic) -
o Cancer risks within the acceptable risk range for all workers
e Non-cancer hazards > 1 for construction workers (2.8 for incidental ingestion of arsenic)
e Non-cancer hazards >1 for residents, related primarily to zinc and to a lesser degree
arsenic, antimony, cadmium, and manganese (1.1 to 64 for metals in homegrown
produce)
Lead concentrations > 400 mg/kg at 46 of the 185 properties tested
Land uses: residential
Receptors: resident, utility worker, and construction worker
Exposure route: ingestion, direct contact, inhalation

Off-Site Mixed Use Area — soifs
e Cancer risks within or below the acceptable risk range for all receptors
Non-cancer hazards <1 for all receptors
Lead poses no risk to any receptor
Asbestos poses no risk to any receptor
Land Uses: residential
Receptors: resident, utility worker, and construction worker
Exposure route: ingestion, direct contact, inhalation

Groundwater

The State of [llinois has classified the groundwater at the M&H Site as Class IT - General
Resource Groundwater, The groundwater at the Site is not used as a source of potable water; no
groundwater supply wells are present at either QU1 or OU2. Further, a City of LaSalle
ordinance, in conjunction with an MOU between the City of LaSalle and Illinois EPA, legally -
prohibits drilling of water wells at both OU1 and OU2 in order to obtain a water supply.
Nevertheless, the risk assessment evaluated hypothetical future ingestion, dermal, and inhalation
exposure pathways assuming potable groundwater use to provide risk managers with quantitative
risk and hazard calculations to support the evaluation of risk management measures regarding
groundwater at the Site. (Even the future commercial/industrial worker scenarios assumed
potable use of Site groundwater.) Cumulative risk from ingestion, dermal, and inhalation
pathways were calculated in the risk assessment, but are not considered complete current or
possible future pathways and, therefore, were not further considered for risk management
decision-making. While groundwater was ultimately evaluated on a Site-wide basis, the risk
assessment for each OU evaluated the groundwater beneath that specific portion of the Site and
can be found in the Risk Assessment section of the RI.

Ecological Risk

As with the HHRA, separate ecological risk assessments were completed for OU1 and OU2. The
results for each operable unit are summarized below.,
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OU1 was divided into three ecological habitats (see Figure 3): Carus Plant Area, Slag Pile Area,
and LVR. '

Carus Plant Area

The results of the SLERA for the Carus Plant Area indicated that concentrations of several
constituents, primarily metals, in surface soil exceeded ecological screening values (ESVs),
which was the SLERA metric for predicting potential adverse effects on terrestrial wildlife
receptors. Maximum HQs for most metals were above the EPA threshold value of 1, and in
several instances, maximum HQs approached or exceeded 100. Given the magnitude of the HQs
at the Carus Plant Area, it was considered unlikely that the potential for ecological risk could be
attributed to the conservative assumptions or inherent uncertainties of the SLERA. Therefore,
additional evaluation (e.g., a BERA) was not conducted for this area. However, as an industrial
. use property, the Carus Plant Area has and will continue to have minimal value as ecological
habitat. Consequently, potential risks to terrestrial ecological receptors do not warrant further
consideration in the identification of PRGs for this portion of the Site.

Slag Pile Area

The Slag Pile Area is composed of waste material generated from the primary zinc smelting
process. Relative to the natural landscape, the Slag Pile Area inherently represents
highly-disturbed habitat. Results of the SLERA for surface soil at the Slag Pile Area indicate that
concentrations of several constituents, primarily metals, exceed ESVs. Maximum HQs for most
metals were above the EPA threshold value of 1, and in several instances, maximum HQs
approached or exceeded 100. Given the magnitude and widespread distribution of these metals at
the Slag Pile Area, it was considered unlikely that the potential for ecological risk could be
attributed to the conservative assumptions or inherent uncertainties of the SLERA. Therefore, a
BERA was not conducted for this area. To evaluate whether future vegetation and support of
ecological receptors is feasible, a 21-day lettuce seed germination test was conducted during the
RI. The results of the phytotoxicity test indicate Slag Pile Area soils are unlikely to support
vegetation.

LVR

Results of the SLERA indicated that concentrations of constituents, primarily metals, in the
sediment and surface water of the LVR exceed ESVs for benthic and aquatic receptors. Based on
the habitat characterization, the 1.VR was identified as the most ecologically-valuable habitat
associated with the M&H Site. Therefore, further evaluation in a BERA was conducted for the
riverine/riparian habitat of the LVR.

The BERA emphasized site-specific approaches (e.g., measurement endpoints) to characterize
ecological effects on selected assessment endpoints. Assessment endpoints evaluated in the
BERA were specified to protect mammalian, avian, benthic macroinvertebrate, and fish receptors
in order to ensure a viable ecological community in the LVR. Risks to mammalian and avian
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receptors were evaluated using food chain models (FCMs) and biotic and abiotic data obtained
from the LVR. Risks to benthic invertebrates were evaluated using toxicity testing and results of
a community assessment. Risks to aquatic (fish) receptors were also evaluated using results of a
community assessment. When possible, data regarding benthic invertebrates and fish on Site
were compared to data from an upstream reference reach not affected by Site activities.

In accordance with EPA guidance, the BERA combined each line of evidence (measurement
endpoint results) through a process of weighing the evidence to characterize the overall status of
the ecological community in the LVR. Based on the weight of evidence, the BERA supports the
following conclusions:

» No unacceptable risks were identified for mammalian receptors (mink);

¢ For avian receptors (kingfisher), an HQ of 1.8 for zinc was the only instance of a
constituent HQ above 1; ‘

» According to toxicity testing results combined with the more site-specific biological
community assessment and resulting macroinvertebrate index of biotic integrity and
Macroinvertebrate Biotic Index metrics, the benthic macroinvertebrate community is
functioning and viable; and

e According to the biological community assessment and resulting fish index of biotic
integrity metrics, the aquatic (fish) community is functioning and viable.

Given the conservative assumptions in the FCMs and the lack of toxicity predicted for individual
mammalian receptors, it is unlikely that the M&H Site is adversely affecting populations of
upper trophic level receptors that feed/forage along the VR adjacent to the M&H Site.

Together, these lines of evidence support a conclusion that the M&H Site is not significantly
adversely affecting overall health of the ecological community of the LVR. As indicated above,
some measurement endpoints suggest the possibility of limited impacts on the benthic
community, but those effects, if any, are not consistently observed (e.g., no effects in the chronic
toxicity tests and no acute effects at some sampled reaches along the M&H Site) and are difficult
to attribute to contaminants at the M&H Site.

ou2

The following four major habitat areas were identified at OU2, as depicted on Figure 7:

¢ Main Industrial Area — highly disturbed (little or no vegetation); includes large portions
of the Main Industrial Area '

e Adjacent to the Main Plant — disturbed with vegetation (woodland/grassland); includes
Building 100 Area, Rolling Mill Area, portions of the Main Industrial Area, and North
Area .

e Savannah — includes portions of North Area and Wooded Area - Northeast

e Qak-Hickory Woodland — includes Wooded Area - Northeast

Both a SLERA and a BERA were completed for the upland portion of OU2, consistent with EPA

ecological risk assessment guidance. During the SLERA, maximum analyte concentrations in
soil samples from each habitat area were compared to appropriate ESVs, and risks were
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identified within each habitat. These risks were associated with metals, pesticides, PCBs, and
PAHs. Based on this information, a BERA was recommended for three of the four habitat areas:
(1) Adjacent to the Main Plant — disturbed with vegetation (woodland/grassland), (2) Savannah,
and (3) Oak-Hickory Woodland. Because of the poor quality of the habitat and the high levels of
contamination in the Main Industrial Area, no BERA was conducted for this area.

The BERA used as many site-specific assumptions as possible so that the assessment would
reflect Site conditions. The BERA took into account site-specific chemical analytical data, site-
specific bioaccumulation information, FCMs, and available scientific literature. The BERA
evaluated potential exposures to plants, soil invertebrates, and mammalian and avian receptors
{e.g., herbivores, invertivores, omnivores, and carnivores) within the three habitats. Site-specific
information was obtained regarding bioaccumulations of metals in above-ground and
below-ground portions of vegetation, and bicaccumulations of metals in earthworms within Site
soils. In addition, soil toxicity was evaluated by collecting soil samples within each habitat and
subjecting the soils to a seed germination and root-and-shoot elongation test. The soil exposure
point concentrations (EPCs) were calculated for each habitat (the lower of the 95% upper
confidence limit on the mean or the maximum concentration), and these data were used to assess
risks to the various potential receptors. For plants and soil invertebrates, the EPCs were
compared to plant- and soil-invertebrate-specific screening values to assess risks. In addition,
soil toxicity and bioaccumulation test results were evaluated as part of a weight-of-evidence
evaluation. An FCM was used to assess risks to mammalian and avian receptors.

Results of the BERA indicated the following risks within the three areas evaluated:

o Adjacent to the Main Plant — plants, soil invertebrates, and mammalian and avian
receptors were all found to be at risk due to metals contamination. The most common
metals were antimony, lead, mercury, selenium, and zinc; '

e Savannah — plants, soil invertebrates, and mammalian and avian receptors were all found
to be at risk due to metals contamination. The most common metals were lead and zinc;
and

e Qak-Hickory Woodland — plants, soil invertebrates, and mammalian (only invertivores)
and avian receptors were found to be at risk due to metals contamination. The most
common metals were chromium, selenium, and zinc.

Because the Adjacent to the Main Plant area and the Savannah are viewed as likely industrial
properties for future land use, ecological risks were not used in formulating PRGs. The
Qak-Hickory Woodland in the northeast portion of OU2 was more closely evaluated for
remediation using ecological restoration as a goal.

The Qak-Hickory Woodland habitat includes a steep slope from the QU2 area down to the LVR,
and the woodlands visually appeared insignificantly impacted (established woodlands and
supporting understory habitat were observed). A number of uncertainties associated with the
risks within the Oak-Hickory Woodlands likely led to an overestimation of risk to this habitat. In
summary, these uncertainties are related to the following factors:

e Risks to plants and invertebrates were calculated based on No Observed Adverse Effect
Levels (NOAELs) rather than Lowest Observed Adverse Effect Levels (LOAELSs), but

21



the plant community present at the Site, as well as bioassay results, imply that the
impacts have not been as great on this habitat as would be expected based on the numbers
alone.

o  FCM results based on LOAELSs and maximum concentrations indicated potential
impacts. However, the most significant exposure pathway is soil ingestion, and the FCM
does not consider bioavailabilitics of metals in the soils. Low bioavailabilities of metals
are expected because of the pyroclastic composition of the material at the Site.

The Oak-Hickory Woodland habitat adjacent to the LVR appears to be stable and viable, and the
community apparently is not significantly impacted by elevated metal concentrations in the soils.
The most likely remedial action for this area of the Site would be removal of the upper layer of
soils. This could be accomplished only by removing a significant amount of vegetation in the
process, in turn significantly destabilizing the soil, increasing potential for erosion, and posing a
long-term threat to the LVR from surface water runoff. Based on this weight of evidence, EPA
concluded that the Wooded Area - Northeast would not benefit from remedial action, and the
habitat should be allowed to continue its recovery. This conclusion is outlined in a Technical
Memorandum dated October 10, 2013, which is included in the Administrative Record.

Risk Assessment Conclusion

In EPA’s judgment, the Preferred Alternatives identified in this Proposed Plan, or some of the
other active measures considered in the Proposed Plan, are necessary to protect public health or
welfare or the environment from actual or threatened releases of hazardous substances info the
environment.

REMEDIAL ACTION OBJECTIVES

RAOs are goals for protecting human health and the environment. Risk can be associated with
current or potential future exposures. RAOs were developed for the M&H Site based on the
contaminant levels and exposure pathways that present current and/or future unacceptable risk to
human health and the environment. Although each OU at the Site was subdivided into separate
EAs during the risk assessment, the RAOs below were developed for each OU based on the
media and areas that presented risks that need to be addressed; the RAOs are not necessarily
broken down by the various EAs evaluated in the risk assessment.

Site-Specific RAOs
The following RAOs were developed to address the risks identified at the M&H Site.

oul
e Minimize or reduce the potential for ingestion, direct contact with, and inhalation of Site
COCs in impacted soils/solid matrices at the Carus Plant Area that could result in

unacceptable human health risk to current or future commercial or industrial workers as
determined in the HHRA.
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e Minimize or reduce the potential for ingestion, direct contact with, and inhalation of Site
COCs in impacted soils/solid matrices at the Slag Pile Area that could result in
unacceptable human health risk to current or future commercial/industrial workers,
current or future utility workers, or future construction workers as determined in the
HHRA.

e Reduce surface water runoff and erosion of material from the Slag Pile slope to prevent
any unacceptable risks to any current or future human or ecological receptors and to
protect the remedy being implemented.

ou2
s Site Property Soils (Main Industrial Area, North Area, Wooded Area-Northeast, Building
100 Hot Spot, Rolling Mill Area): Minimize or reduce the potential for exposure to
metals, PCBs, PAHs, VOCs and asbestos through ingestion of, inhalation of, or direct
contact with soil that could result in unacceptable risks for current and future
commercial/industrial workers, current and future utility workers, or future construction
workers as determined in the HHRA.

o Off-Site Residential Area: Prevent direct contact with, or ingestion or inhalation of,
COCs in affected soils at residential properties by current residential or potential future
residential receptors that could result in an unacceptable human health risk as determined
in the HHRA.

There are no RAOs for groundwater because EPA believes that groundwater does not warrant
response action under CERCLA. As discussed earlier, [llinois EPA has classified the
groundwater at the M&H Site as Class 1T - General Resource (i.e., non-potable) groundwater.
There are no groundwater supply wells at the M&H Site and groundwater is not used for potable
or industrial uses, including irrigation; and the groundwater 1s not appropriate for use as a
potable source in the future. Further, an ordinance of the City of LaSalle, in conjunction with an
MOQU between the City and lllinois EPA, legally prohibits the drilling of water wells throughout
the City of LaSalle for the purpose of obtaining a water supply, so ICs prohibiting the use of
groundwater as a water supply are already in place. Although there are exceedances of the
State’s Class IT standards, those standards are not health-based standards and, therefore, do not
pose an unacceptable risk to human health or the environment.

Preliminary Remediation Goals

PRGs are risk-based, background-based, or ARAR-based chemical-specific concentrations that
help further define the RAQOs and that are used in developing and evaluating potential cleanup
alternatives for a Site. PRGs are considered “preliminary” remediation goals until a remedy is
selected in a ROD. The ROD establishes the final remedial goals and/or cleanup levels.

EPA developed PRGs! for the M&H Site based on the RAOs listed above. The PRGs are based
on both protective risk-based calculations (considering the risk range of 1E-04 to 1E-06) and a

't should be noted that the FS Report mistakenly used the term “Remedial Action Levels” (RALS) instead of
“Preliminary Remediation Goals” (PRGs).
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" review of the potential federal and state ARARs. A list of all the PRGs for thé Site is included in
Table 2.

For lead in soil, health-based PRGs were calculated for residents and non-residents using EPA’s
Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead in Children and the Adult Lead
Methodology (ALM), respectively. Using default input parameters, the resulting PRGs for lead
in soil were 400 mg/kg for residential properties and 800 mg/kg for commercial/industrial
properties. EPA also performed site-specific bioavailability testing for lead and arsenic in the
residential area to determine the bioavailability of those metals to receptors in the community.
Site-specific results for lead were slightly higher than the default number. Ultimately, EPA.
decided to use the default bivavailability value for both lead and arsenic rather than the
site-specific bioavailability data. This resulted in soil PRGs of 400 mg/kg (residential) and

800 mg/kg (commercial/industrial) for lead and 18 mg/kg for_a:rsenic2 (residential).

When establishing the arsenic PRG for properties with current or future residential land use,
EPA evaluated a range of potential PRGs. EPA considered PRGs based on excess lifetime cancer
risk levels of 1E-06, 1E-05, and 1E-04, a non-cancer HI of 1, and site-specific background
concentrations (11.8 mg/kg). Arsenic PRGs based on risk levels of 1E-06 and 1E-05 are below
background and not achievable, so those risk levels were ruled out. An arsenic PRG based on an
HI of 1 is lower (more protective) than a PRG based on a risk level of 1E-04, so the 1E-04 risk
level was ruled out. A PRG based on site-specific background concentrations is lower (and more
protective) than one based on an HI of 1. The risk levels associated with PRGs based on site-
specific background and an HI of 1 are as follows:

Arsenic Risk
Basis Concentration | Level
Background | 11.8 mg/kg SE-035
Hi=1 18 mg/kg 8E-05

Both of the above potential PRGs are within the acceptable risk range — they both fall between
excess lifetime cancer risk levels of 1E-05 to 1E-04 — and the difference between their risk
estimates is minimal. After evaluating the cleanup alternatives against the NCP evaluation
criteria described below (see the “Evaluation of Alternatives™ section), and considering the need
to make a cost-effectiveness finding, EPA made the risk-management decision to propose an
arsenic PRG of 18 mg/kg. EPA concluded that the $10 million cost increase associated with a
PRG based on background is significant and would result in only limited risk reduction. The
proposed PRG of 18 mg/kg would result in a cleanup that is both protective of human health and
cost-effective. Based on the sampling conducted during the RI, and using an arsenic PRG of

18 mg/kg, approximately 3,000 of the 5,000 residential properties in the Off-Site Residential
Area portion of OU2 are estimated to require cleanup.

2 The arsenic PRG of 18 mg/kg is different than the PRG reflected in the FS Report. See November 7, 2014
Technical Memorandum (included in Administrative Record file) for a detailed discussion of the arsenic PRG.
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SUMMARY OF REMEDIAL ALTERNATIVES

In order to address the RAOs described above, a variety of remedial alternatives were developed
for each EA of the M&H Site that posed unacceptable risk. A full list of the remedial alternatives
that were developed, along with a short narrative description of each, is provided in Appendix 1.
The remedial alternatives listed and briefly described below are those that were carried through
the FS for detailed evaluation. The costs provided below are estimated present worth costs. A
more detailed deseription of each alternative that was carried through the FS, including more
details about the cost of cach alternative, is provided in Appendix 2, and additional details about
each alternative are contained in the FS Report and other documents located in the
Administrative Record file.

For each alternative below that includes on-site consolidation of excavated soils, there is a
possibility that some of the excavated soils will be identified as being characteristically
hazardous due to toxicity. This is because some of the soil samples collected during the RI
exceeded the maximum concentration related to toxicity characteristic regulatory levels, based
on TCLP results. During the remedial design, this issue will be further evaluated to determine
whether characteristically hazardous soils can be freated, via chemical stabilization, to
non-hazardous levels and then contained on Site, or whether they need to be transported off-site
for disposal.

For each alternative below, excluding the No Action alternative, it is assumed that some type of
1C will be needed for each area. The cleanup objectives for the ICs would be to prevent exposure
~ to and disturbance of wastes and contaminated soils, interference with the remedy, and usage of
groundwater at the Site. These would be accomplished by various ICs such as environmental
covenants, deed restrictions, or property access restrictions. The type and placement of each IC
will be determined during the remedial design phase of the project.

oul

Carus Plant Area’

e Alternative 1 - No Action
No action will be taken to mitigate risk. No cost is associated with this alternative.

e Alternative 4 - Excavation (with Off-Site Disposal)
Excavate areas of the Carus Plant Area with soil concentrations above acceptable
commercial/industrial human health risk levels. Transport wastes off-site for disposal.
Implement land-use restrictions and property access restrictions to ensure the land use
remains commercial/industrial. The time needed to implement this alternative is
4.2 months, and the cost is $6.39 million.

e Alternative 5 - Low Permeability Cover
Install an engineered low-permeability cover to isolate impacted soil at the Carus
Plant Area from commercial/industrial, utility, and construction workers. The cover
may consist of a synthetic material, clay, or paving; asphalt paving is a likely option
as the majority of the plant Site is currently paved. Remove a small quantity of
accumulated soil and vegetation from a gravel-paved storage area and consolidate the
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materials in the on-site slag pile prior to installation of the low-permeability cover
over the gravel area. Implement land-use restrictions and property access restrictions
to protect commercial/industrial, utility, and construction workers, to ensure the land
use remains commercial/industrial, and to protect the constructed remedy
components. The time needed to implement this alternative is %2 month, and the cost
is $1.57 million.

e Alternative 6 - Soil Cover [EPA’s Preferred Alternative]
Install an engineered soil cover to isolate impacted soil at the Carus Plant Area from
commercial/industrial, utility, and construction workers. Remove a small quantity of
accumulated soil and vegetation from a gravel-paved storage area and consolidate the
materials in the on-site slag pile prior to installation of asphalt over the gravel area.
Implement land-use restrictions and property access restrictions to protect
commercial/industrial, utility, and construction workers, to ensure the land use
remains commercial/industrial, and to protect the constructed remedy components.
The time needed to implement this alternative is one month, and the cost is
$1.67 million.

Slag Pile Area (including Slope Stability)

¢ Alternative 1 - No Action
No action will be taken to mitigate risk. No cost is associated with this alternative.

¢ Alternative 4 - Excavation (with Off-Site Disposal)
Excavate areas at the Slag Pile Area with soil concentrations above acceptable
commercial/industrial human health risk levels (this assumes that all slag would be
removed). Transport excavated materials off-site for disposal. Backfill the excavated
areas. Implement land-use restrictions and property access restrictions to ensure the
land use remains commercial/industrial. The time needed to implement this
alternative is 22 months, and the cost is $214.1 million.

e Alternative 5 - Low Permeability Cover
Install an engineered low-permeability cover to isolate impacted soil at the Slag Pile
Area from commercial/industrial, utility, and construction workers. The cover may
consist of a synthetic material or clay. Implement land-use restrictions and property
access restrictions to protect commercial/industrial, utility, and construction workers,
to ensure the land use remains commercial/industrial, and to protect the constructed
remedy components. The time needed to implement this alternative is 9 months, and
the cost is $7.31 million.

e Alternative 6 - Soil Cover [EPA’s Preferred Alfernative]
Install an engineered soil cover to isolate impacted soil at the Slag Pile Area from
commercial/industrial, utility, and construction workers. Implement land-use
restrictions and property access restrictions to protect commercial/industrial, utility,
and construction workers, to ensure the land use remains commercial/industrial, and
to protect the constructed remedy components. The time needed to implement this
alternative is 9 months, and the cost is $7.09 million.
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e Alternative 12 - Excavation (with On-Site Consolidation on OU2})
This alternative is the same as Alternative 4 except that the excavated materials from
the Slag Pile Area would be taken to QU2 for consolidation in an on-site
consolidation area instead of being transported off-site for disposal. The time needed
to implement this alternative is 22 months, and the cost is $101.6 million.

The following alternatives would physically stabilize the slope of the slag pile and would reduce
surface runoff and slope erosion. These alternatives may be implemented in conjunction with
Alternatives 5 or 6 above.

¢ Alternative 14 - Sloping and Benching + Revetments® at the Toe of the Slope + Best
Management Practices (BMPs)

Remove existing vegetation from the slag pile. Excavate, slope, bench the slag pile
along the LVR, and install a 2-foot-thick engineered soil cover. Install revetments at
the toe of the slope for erosion protection along the river. Implement BMPs, including
seeding for the soil cover. Implement additional BMPs such as straw wattles, graded
bench with check dams and rip-rapped down chutes, and top of slope surface runoff
control berms and graded surface swales. The time needed to implement this
alternative is 10 months, and the cost is $18.25 million.

e Alternative 15 - Sloping and Benching + Plantings + Revetments at the Toe of the Slope
+ BMPs [EPA’s Preferred Alternative]
This alternative is the same as Alternative 14 except for the addition of high-density
tree planting to further stabilize the slope of the slag pile. The time needed to
implement this alternative is 10 months and the cost is $18.42 million.
ou2

Main Industrial Area

e Alternative 1 - No Action
No action will be taken to mitigate risk. No cost is associated with this alternative.

o Alternative 2 - Soil Excavation + On-Site Consolidation under a Soil Cover [EPA’s
Preferred Alternative/

Excavate areas at the Main Industrial Area with soil concentrations above acceptable
commercial/industrial human health risk levels. Consolidate excavated materials in an
on-site engineered consolidation area at the Main Industrial Area. If soils that fail
TCLP are present, these will be treated in-situ and placed within the consolidation
area. Implement land-use restrictions and property access restrictions to protect
commercial/industrial, utility, and construction workers, to ensure the land use
remains commercial/industrial, and to protect the constructed remedy components.

The time needed to implement this alternative is 27 months, and the cost is
$34.9 million.

e Alternative 3 - Ex-Situ Chemical Stabilization
Excavate areas at the Main Industrial Area with soil concentrations above acceptable
commercial/industrial human health risk levels. Use chemical stahilization to treat the
excavated materials at an on-site treatment location within the Main Industrial Area.

3 Revetments are structures that would provide erosion control armoring at the toe of the slope of the slag pile.
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This would reduce the mobility and bioavailability of the COCs and decrease risks to
acceptable levels. Use the treated, stabilized soil as backfill material at the original
excavation location. Implement land-use restrictions and property access restrictions
to ensure the land use remains commercial/industrial. The time needed to implement
this alternative is 37 months, and the cost is $80.4 million.

o Alternative 4 - Soil Excavation + Ex-Situ Treatment by Soil Washing
Excavate areas at the Main Industrial Area with soil concentrations above acceptable
commercial/industrial human health risk levels. Use soil washing to treat the
excavated materials at an on-site soil-washing treatment location within the Main
Industrial Area, to reduce concentrations of COCs to acceptable levels. Use the
treated soil as backfill material at the original excavation location. Transport and
dispose of washing wastewater and dewatered sludge at an off-site facility.
Implement land-use restrictions and property access restrictions to ensure the land use
remains commercial/industrial. The time needed to implement this alternative is
79 months, and the cost is $204 million.

e Alternative 5 - Soil Excavation + Off-Site Disposal
Excavate areas at the Main Industrial Area with soil concentrations above acceptable
commercial/industrial human health risk levels. Transport the excavated materials
off-site for disposal. Implement land-use restrictions and property access restrictions
to ensure the land use remains commercial/industrial. The time needed to 1mplement
this alternative is 47 months, and the cost is $137 million,

North Area

e Alternative 1 - No Action
No action will be taken to mitigate risk. No cost is associated with this alternative.

» Alternative 2 - ICs Only
Implement land-use restrictions to ensure the land use remains commercial/industrial.
Require any excavation be done with knowledge of residual contamination such that
proper precautions are taken to protect commercial/industrial, utility, and construction
workers from exposure to COCs. The time needed to implement this alternative is
one month, and the cost is $0.28 million.

e Alternative 3 - Phytoremediation
Treat soil contaminants at the North Area through phytoremediation. Install
appropriate plants that specialize in uptake of the various COCs. Harvest plants up to
two times per season (including at the end of each growing season) and transport
off-site for disposal. Implement land-use restrictions and property access restrictions
to protect commercial/industrial, utility, and construction workers, to ensure the land
use remains commercial/industrial, and to protect the constructed remedy
components. The time needed to implement this alternative is one month, and the cost
is $13.3 million.
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Alternative 4 - Soil Excavation + On-Site Consolidation under a Soil Cover [EPA’s

Preferred Alternative/
Excavate areas at the North Area with soil concentrations above acceptable
commercial/industrial human health risk levels. Consolidate excavated materials in an
on-site engineered consolidation area at the Main Industrial Area. Implement land-use
restrictions and property access restrictions to ensure the land use remains
commercial/industrial. The time needed to implement this alternative is 8 months, and
the cost is $19.6 million.

Alternative 5 - Soil Excavation + Off-Site Disposal
This alternative is the same as Alternative 4 above except that the excavated materials
from the North Area would be transported off-site for disposal instead of being
consolidated in the on-site engineered consolidation area at the Main Industrial Area.

The time needed to implement this alternative is 8 months, and the cost is
$45.9 million.

Building 100 Area

Alternative 1 - No Action
No action will be taken to mitigate risk. No cost is associated with this alternative.

Alternative 2 - [Cs Only
Implement land-use restrictions to ensure the land use remains commercial/industrial.
Require any excavation be done with knowledge of residual contamination such that
proper precautions are taken to protect commercial/industrial, utility, and construction
workers from exposure to COCs. The time needed to implement this alternative 1s one
month, and the cost is $0.43 million.

Alternative 3 - Soil Excavation + On-Site Consolidation under a Soil Cover [EPA’s

Preferred Alternative]
Excavate areas at the Building 100 Area with soil concentrations above acceptable
commercial/industrial human health risk levels. Consolidate excavated materials in an
on-site engincered consolidation area at the Main Industrial Area. Implement land-use
restrictions and property access restrictions to ensure the land use remains
commercial/industrial. The time needed to implement this alternative is 5 months, and
the cost is $4.0 million.

Alternative 4 - Soil Excavation + Off-Site Disposal
This alternative is the same as Alternative 3 above except that the excavated materials
from the Building 100 Area would be transported off-site for disposal instead of
being consolidated in the on-site engineered consolidation area at the Main Industrial

Area. The time needed to implement this alternative is 6 months, and the cost is
$12.0 million.

Rolling Mill Area

Alternative 1 - No Action
No action will be taken to mitigate risk. No cost is associated with this alternative.
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e Alternative 2 - ICs Only
[mplement land-use restrictions to ensure the land use remains commercial/industrial.
Require any excavation be done with knowledge of residual contamination such that
proper precautions are taken to protect commercial/industrial, utility, and construction
workers from exposure to COCs. The time needed to implement this alternative is
one month, and the cost is $0.47 million.

e Alternative 3 - Soil Excavation + On-Site Consolidation under a Soil Cover [EPA’s
Preferred Alternative]

Excavate areas at the Rolling Mill Area with soil concentrations above acceptable
commercial/industrial human health risk levels. Consolidate excavated materials in an
on-site engineered consolidation area at the Main Industrial Area. Implement land-use
restrictions and property access restrictions to ensure the land use remains
commercial/industrial. The time needed to implement this alternative is 4 months, and
the cost is $4.5 million.

o Alternative 4 - Soil Excavation + Ex-Situ Treatment by Soil Washing
Excavate areas at the Rolling Mill Area with soil concentrations above acceptable
commercial/industrial human health risk levels. Use soil washing to treat the
excavated materials at an on-site soil-washing treatment location within the Main
Industrial Area to reduce concentrations of COCs to acceptable levels. Use the treated
soil as backfill material at the original excavation location. Transport and dispose of
washing wastewater and dewatered sludge at an off-site facility. Implement land-use
restrictions and property access restrictions to ensure the land use remains
commercial/industrial. The time needed to implement this alternative is 6 months, and
the cost is $13.8 million. '

e Alfernative 5 - Soil Excavation -+ Off-Site Disposal
Excavate areas at the Rolling Mill Area with soil concentrations above acceptable
commercial/industrial human health risk levels. Transport the excavated materials
off-site for disposal. Implement land-use restrictions and property access restrictions
to ensure the land use remains commercial/industrial. The time needed to implement
this alternative is 4 months, and the cost is $9.6 miilion.

Off-Site Residential Area

During the R1, 200 of the roughly 5,000 properties in the Off-Site Residential Area were tested.
In order to estimate the number of properties that are likely to require cleanup, the Off-Site
Residential Area was divided into four zones, based on the density of properties sampled during
the RI and distance from the on-site areas of OU2. Based on the RI sampling, EPA estimates that
approximately 3,000 properties will require cleanup. Due to the large number of properties that
are likely to require cleanup, and the length of time that would be required before all the
properties could be addressed, EPA would likely use a phased approach for the residential
cleanup activities. Properties might be prioritized in order to address properties with higher
concentrations of COCs first, where sensitive receptors are present, and/or where children with
elevated blood lead levels are present. These decisions would be made during the remedial
design phase.
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e Alternative 1 - No Action
No action will be taken to mitigate risk. No cost is associated with this alternative.

e Alternative 2 - On-Site Soil Cover
Cover contaminated soil at impacted properties in the Off-Site Residential Area with
a 1-foot-thick soil cover. Implement land-use restrictions at impacted properties to
exclude gardens (except for raised-bed gardens using imported clean soil) and to
protect the constructied remedy components. The time needed to implement this
alternative is 148 months, and the cost is $128 million.

¢ Alternative 3 - Soil Excavation + On-Site Consolidation under a Soil Cover [EPA’s
Preferred Alternative]

Excavate contaminated soil at impacted properties in the Off-Slte Residential Area to
a maximum depth of 24 inches. Consolidate excavated materials in an on-site
engineered consolidation area at the Main Industrial Area. If contamination remains
in place deeper than 24 inches, install a visual barrier on top of the underlying
contamination prior to backfilling with clean soil, and implement land-use restrictions
as appropriate. The time needed to implement this alternative is 177 months, and the
cost is $113 million.

e Alternative 4 - Soil Excavation + Off-Site Disposal
This alternative is the same as Alfernative 3 above except that the excavated materials
from the Off-Site Residential Area would be transported off-site for disposal instead
of being consolidated in the on-site engineered consolidation area at the Main
Industrial Area. The time needed to implement this alternative is 176 months, and the
cost is $157 million.

EVALUATION OF ALTERNATIVES

Section 121(b)}(1) of CERCLA presents several factors that EPA is required to consider in its
assessment of alternatives. Building upon these specific statutory mandates, the NCP articulates
nine evaluation criteria to be used in assessing the individual remedial alternatives. The purpose
of this evaluation is to promote consistent identification of the relative advantages and
disadvantages of each alternative, thereby guiding selection of remedies offering the most
effective and efficient means of achieving Site cleanup goals. While all nine criteria are
important, they are weighed differently in the decision-making process depending on whether
they evaluate protection of human health and the environment or compliance with federal and
state ARARs (threshold criteria), consider technical or economic merits (primary balancing
criteria), or involve the evaluation of non-EPA reviewers that may influence an EPA decision
(modifying criteria). These nine criteria are described below, followed by a discussion of how
each alternative meets or does not meet each criterion.

Explanation of the Nine Evaluation Criteria

Threshold Criteria

1. Overall protection of human health and the environment: Alternatives are evaluated to
determine whether they can protect human health and the environment from unacceptable
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risks posed by hazardous substances, pollutants, or contaminants by eliminating,
reducing, or controlling exposures.

2. Compliance with ARARs: Alternatives are evaluated to determine whether they attain
requirements under federal, tribal, and state environmental laws and regulations, or
provide grounds for invoking a waiver. This evaluation includes a review of whether
alternatives can meet chemical-specific, action-specific, and location-specific ARARs.

Primary Balancing Criteria

3. Long-term effectiveness and permanence: Alternatives are evaluated for the degree of
long-term effectiveness and permanence they provide and for the degree of certainty that
the alternative will prove to be successful.

4. Reduction of toxicity, mobility, or volume through treatment: Alternatives are evaluated
to determine the degree to which they employ treatment to reduce the toxicity, mobility,
or volume of the Site contaminants.

5. Short-term effectiveness: Short-term impacts on the community and workers during
implementation of alternatives are evaluated. Such impacts include transportation
(including noise, dust, and traffic hazards), protection of workers, and the timeframe for
implementing the remedy. This criterion also considers the effectiveness of mitigative
measures until protection is achieved through attainment of the RAO:s.

6. Implementability: The ease of implementing alternatives is evaluated, conside-ring
technical difficulties and reliability of various technologies, coordination with other
offices and agencies, and availability of services and materials.

7. Cost: Capital costs and ongoing, long-term costs are evaluated. The estimated costs for
each alternative have an expected accuracy of +50 percent to -30 percent.

Modifving Criteria

8. State Acceptance: The State’s position and key concerns on the preferred alternative and
other alternatives are considered, as well as comments on ARARSs or proposed use of
waivers. This assessment is completed after the State’s comments on the Proposed Plan
are received.

9. Community Acceptance: The community’s support of, reservations about, or opposition
to components of the alternatives are considered. This assessment is completed after
public comments on the Proposed Plan are received.

Comparison of Alternatives

The FS Report contains a detailed discussion of the comparative analysis of alternatives, where
the various alternatives for each area of the Site are compared against each other in terms of how
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they fare against the nine evaluation criteria. Table 3 provides an overall summary of the
comparative analysis, and Table 4 provides a more detailed description of the comparative
analysis, including the rankings and scoring of each alternative. Note that the “Cost” information
in Table 4 often provides three costs for each alternative; these represent the estimated costs for
cleanup to the 1E-04, 1E-05, and 1E-06 risk levels, as PRGs had not yet been selected.

A narrative summary of the comparative analysis of alternatives is provided below.

Overall Protection of Human Health and the Environment

For each separate area of the Site, all of the retained alternatives — with the exception of each
area’s “no action” alternative — would protect human health and the environment. Because the
“no action” alternative (Alternative 1 in each instance) would not protect human health and the
environment, Alternative 1 was eliminated from consideration and will not be discussed under
the remaining eight criteria. For all of the remaining alternatives, RAOs would be achieved
immediately upon completion of the construction. The discussion below summarizes how the

remaining alternatives for each area would achieve protectiveness.

OUl

e Carus Plant Area: Alternative 4 would meet the RAOs by excavating and transporting off-
site for disposal all wastes posing unacceptable risks. Alternatives 5 and 6 would meet the
RAOs by covering with a low-permeability cover and a soil cover, respectively, those areas
of the plant that pose an unacceptable risk. Alternatives 4, 5, and 6 all would include the use
of ICs, along with property access restrictions, to limit this area of the Site to
commercial/industrial land use.

o Slag Pile Area (including Slope Stability): Alternative 4 would meet the RAOs by
excavating and transporting off-site for disposal all wastes posing unacceptable risks.
Alternatives 5 and 6 would meet the RAOs by covering with a low-permeability cover and a
soil cover, respectively, slag pile soils that pose an unacceptable risk. Alternative 12 would
meet the RAOs by excavating and placing in an on-site, engineered consolidation area all
wastes posing unacceptable risks. Slope stability Alternatives 14 and 15 would meet the
RAOs by reducing surface runoff and erosion from the slag pile. Alternatives 4, 5, and 6
would include the use of 1Cs, along with property access restrictions, to limit this area of the
Site to commercial/industrial land use.

ou2

o Main Industrial Areq: Alternative 2 would meet RAOs by excavating and placing in an
on-site, engineered consolidation area all wastes posing unacceptable risks. Alternative 3
would meet RAOs by excavating contaminated soils, mixing them with a chemical stabilizer,
and returning the stabilized soils to their original location. Alternative 4 would meet RAOs
by using soil-washing to treat excavated soils and returning the treated soils to their original
location. Alternative 5 would meet RAOs by excavating and transporting oftf-site for disposal
all wastes posing unacceptable risks. Alternatives 2, 3, 4, and 5 all would include the use of
ICs, along with property access restrictions, to limit this area of the Site to
commercial/industrial land use.
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North Area: Altemative 2 would meet RAOs by limiting potential exposures to the
contamination through the use of institutional controls. Alternative 3 would use
phytoremediation to meet RAOs. Alternatives 4 and 5 would meet RAOs by excavating all
wastes posing unacceptable risks and either consolidating them in an on-site consolidation
area or transporting them off-site for disposal, respectively. ‘

Building 100 Area: Alternative 2 would meet RAQOs by limiting potential exposures to the
contamination through the use of institutional controls. Alternatives 3 and 4 would meet
RAOs by excavating all wastes posing unacceptable risks and either consolidating them in an
on-site consolidation area or transporting them off-site for disposal, respectively.

Rolling Mill Area: Alternative 2 would meet RAOs by limiting potential exposures to the
contamination through the use of institutional controls. Alternatives 3 and 5 would meet
RAOQOs by excavating all wastes posing unacceptable risks and either consolidating them in an
on-site consolidation area or transporting them off-site for disposal, respectively.

Alternative 4 would meet RAOs by treating excavated soils, using soil-washing technology,
before using the treated soils as backfill materials.

Off-Site Residential Areq: Alternative 2 would meet RAOs by covering contaminated soils
with a clean soil cover to minimize direct contact with the contamination, and by using
institutional controls to ensure the soil cover remains intact and undisturbed. Alternatives 3
and 4 would meet RAOs by excavating all soils posing unacceptable risks and either
consolidating them in an on-site consolidation area or transporting them off-site for disposal,
respectively.

Compliance with ARARs

For each separate area of the Site, all of the retained remedial action alternatives would
comply with their respective ARARS from federal and state laws. The key State ARARs that
the selected alternative would need to address are:

e 35]AC Part 228.141: Asbestos
e 351AC Part 620: Groundwater Quality
o 35 TAC Part 742: Tiered Approach to Correction Action Objectives

e 35 ]JAC Part 807.305¢c and 807.502; Final Covér and Closure Standards
e 765 ILCS 122; Tllinois Uniform Environmental Covenants Act

The main Federal ARARs that the selected alternative would need to address are:

Safe Drinking Water Act of 1974

Clean Water Act of 1977

Resource Conservation and Recovery Act of 1976
Endangered Spectes Act
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¢ Fish and Wildlife Coordination Act
e Toxic Substances Control Act

Long-Term Effectiveness and Permanence

Ooul

[

Carus Plant Area: Alternative 4 would provide the highest degree of long-term effectiveness
and permanence through the excavation and off-site disposal of contaminated soil exceeding
PRGs. Alternatives 5 and 6 would rely on continued maintenance of a cover over
contaminated soils to ensure long-term effectiveness and permanence.

Slag Pile Area (including Slope Stability): Alternatives 4 and 12 would provide the highest
degree of long-term effectiveness and permanence through the excavation of all slag pile
soils that pose a risk; Alternative 4 would transport the excavated soils off-site for disposal,
and Alternative 12 would manage them in an on-site consolidation area. Alternatives 5 and 6
would rely on continued maintenance of a cover over the slag pile to ensure long-term
effectiveness and permanence. When used in conjunction with either Alternative 5 or
Alternative 6, slope stability Alternative 15 would provide slightly better permanence and
erosion control than Alternative 14 due to the addition of plantings along the slope.

ou2

Main Industrial Area: Alternatives 2 and 5 would provide the highest degree of long-term
effectiveness and permanence through the excavation of all soils that pose a risk;

Alternative 5 would transport the excavated soils off-site for disposal, and Alternative 2
would manage the excavated soils in an on-site consolidation area. The long-term
effectiveness and permanence of Alternative 3 would depend on the reliability of the
chemical stabilizer used to treat the excavated soils, including the ability of the stabilizer to
withstand weather conditions over the long term that may cause it to break down, reducing its
eftectiveness. Alternative 4 is considered less effective than Alternatives 2, 3, and 5 because
ex-situ treatment by soil washing may be less effective on non-metal COCs, such as PCBs
and PAITs, than on metals.

North Area: Alternatives 4 and 5 would provide the highest degree of long-term
effectiveness and permanence through the excavation of all soils that pose a risk;
Alternative 5 would transport the excavated soils off-site for disposal, and Alternative 4
would manage the excavated soils in an on-site consolidation area. The ability of
Alternative 3 to provide long-term effectiveness and permanence depends on a number of
factors, including identifying the correct variety of plants during remedial design that would
uptake the range of COCs in the North Area. Phytoremediation would require multiple
harvesting events and is limited to the root depth of the plants; Alternative 3 would,
therefore, rely on ICs to leave deeper soils undisturbed. Alternative 2 is considered less
effective than the other alternatives because it does not include remedial action components
that contain or reduce COC concentrations in soil and 1Cs would be the only mechanism used
to address risks.
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e Building 100 Area: Alternatives 3 and 4 would provide the highest degree of long-term

effectiveness and permanence through the excavation of all soils that pose a risk;
Alternative 4 would transport the excavated soils off-site for disposal, and Alternative 3
would manage the excavated soils in an on-site consolidation area. Alternative 2 is
considered less effective than the other alternatives because it does not include remedial
actton components that contain or reduce COC concentrations in soil and ICs would be the
'only mechanism used to address risks.

Rolling Mill Area: Alternatives 3 and 5 would provide the highest degree of long-term
effectiveness and permanence through the excavation of all soils that pose a risk;
Alternative 5 would transport the excavated soils off-site for disposal, and Alternative 3
would manage the excavated soils in an on-site consolidation area. Alternative 4 is
considered less effective than Alternatives 3 and 5 because ex-situ treatment by soil washing
may be less effective on non-metal COCs, such as PCBs and PAHs, than on metals.
Alternative 2 is considered less effective than the other alternatives because it does not
include remedial action components that contain or reduce COC concentrations in soil and
1Cs would be the only mechanism used to address risks. '

Off-Site Residential Area: Alternatives 3 and 4 would provide the highest degree of
long-term effectiveness and permanence through the excavation of all soils that pose a risk;
Alternative 4 would transport the excavated soils off-site for disposal, and Alternative 3
would manage the excavated soils in an on-site consolidation area. Alternative 2 is
considered less effective than the other alternatives because ICs would be needed at
numerous residential properties to ensure that the soil cover remains undisturbed and it
would be difficult to monitor arid enforce the ICs.

Reduction of Toxicity, Mobility, or Volume through Treatment

(6]8)1

Carus Plant Area: None of the Carus Plant Area alternatives include a treatment component
to reduce the toxicity, mobility, or volume of the contaminated soils.

Slag Pile Area (including Slope Stability): None of the Slag Pile Area alternatives include a
treatment component to reduce the toxicity, mobility, or volume of the contaminated soils.

ou2

Main Industrial Area: Alternatives 3 and 4 both include the use of treatment technologies.
Alternative 3 would chemically stabilize COCs in soils and would reduce their mobility, but
would not reduce their toxicity or volume. Alternative 4 would reduce the mass of COCs in
soil with ex-situ soil-washing technology. By reducing the COC mass, the toxicity of soil and
the mobility and volume of the COCs in soil would also be reduced, making Alternative 4
rank the highest in this category. Alternatives 2 and 5 do not include a treatment component.

North Area: Alternative 3 is the only North Area alternative that includes a treatment
component. Alternative 3 would reduce the mobility and volume of COCs by removing
contaminants from soil and concentrating them in plants, which would then be harvested and
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sent off-site for disposal. This alternative would not reduce the toxicity of the contaminants
that would remain in the plants.

Building 100 Area: None of the Building 100 Area alternatives include a treatment
component to reduce the toxicity, mobility, or volume of the contaminated soils.

Rolling Mill Area: Alternative 4 is the only Rolling Mill Area alternative that includes a
treatment component. Alternative 4 would reduce the mass of COCs in soil with ex-situ soil-
washing technology. By reducing the COC mass, the toxicity of soil and the mobility and
volume of the COCs in soil would also be reduced.

Off-Site Residential Area: None of the Off-Site Residential Area alternatives include a
treatment component to reduce the toxicity, mobility, or volume of the contaminated soils.

Short-Term Effectiveness

Oul

Carus Plant Area: Alternative 4 would pose greater potential short-term impacts to the
workers conducting the cleanup than Alternatives 5 and 6 because more excavation of
contaminated soils is associated with that alternative. Alternative 4 would also involve
excavation near existing infrastructure and ufilities, but such risks would be minimized
through development and implementation of appropriate health and safety protocols.
Appropriate dust control measures would be used during implementation of all three
alternatives to control particulate emissions during excavation and/or cover installation.

Slag Pile Area (Including Slope Stability}: Alternatives 4, 5, 6, 12, 14, and 15 would all
pose moderate to high risks to the workers conducting the cleanup work due to the steep and
potentially-unstable slopes associated with the slag pile. However, these risks would be
minimized through development and implementation of appropriate health and safety
protocols. Other potential short-term impacts common to all alternatives include particulate
emissions during excavation and/or cover installation, but these risks would be controlled
through appropriate dust control measures. Alternatives 4 and 12 would pose greater
potential short-term impacts to the workers conducting the cleanup than the other alternatives
because Alternatives 4 and 12 include excavation of the entire contaminated slag pile, but
such risks would be minimized through development and implementation of appropriate
health and safety protocols. Alternatives 4 and 12 also would take much longer to implement
than Alternatives 5 and 6, so the timeframe to reach RAOs would be longer. Alternative 4
would pose greater short-term risks to the community than all the other alternatives because
of the significant amount of truck traffic needed for off-site disposal of the entire slag pile.

ou2

Main Industrial Area: Alternatives 2, 3, 4, and 5 would all pose potential short-term impacts
to workers due to potential exposure to contaminated soil, since all of these alternatives
involve the excavation of all soils exceeding PRGs. These risks would be minimized through
development and implementation of appropriate health and safety protocols. Measures would
be taken during implementation of all remedial alternatives to limit the risk of off-site
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migration of particulate emissions during remedial activities. Alternative 5 would pose
greater short-term risks to the community than all of the other alternatives because of the
significant amount of truck traffic required for off=site disposal of a significant volume of
contaminated soils.

North Area: Alternative 2 would pose no short-term impacts to workers or the community
because no active remedial measures would be implemented. Alternative 3 would pose only
mimimal short-term impacts, since the main remedial activities would be planting, weeding,
fertilizing, and harvesting the plants. Alternatives 4 and 5 would pose greater short-term
impacts to the workers conducting the cleanup than the other alternatives because
Alternatives 4 and 5 include excavation of all contaminated soils. These risks would be
minimized through development and implementation of appropriate health and safety
protocols. Alternative 5 would pose somewhat greater short-term impacts to the community
than the other alternatives because the excavated soils would be transported off-site for
disposal, requiring truck traffic through the community.

Building 100 Area: Alternative 2 would pose no short-term impacts to workers or the
community because no active remedial measures would be implemented. Alternative 3 would
pose only minimal short-term impacts, since the amount of contaminated soils being
excavated and handled is relatively small. Alternative 4 would pose somewhat greater
short-term impacts to the community than the other alternatives because the excavated soils
would be transported off-site for disposal, requiring truck traffic through the community.

Rolling Mill Area: Alternative 2 would pose no short-term impacts to workers or the
community because no active remedial measures would be implemented. Alternatives 3 and
4 would pose only minimal short-term impacts, since the amount of contaminated soils being
excavated and handled is relatively small. Alternative 5 would pose somewhat greater short-
term impacts to the community than the other alternatives because the excavated soils would
be transported off-site for disposal, requiring truck traftic through the community.

Off-Site Residential Area: Alternatives 2, 3, and 4 would all pose short-term impacts to the
community and workers during implementation, as all three alternatives involve truck traffic
through the community over a significant period of time. The short-term impacts associated
with Alternative 2 would be less than those associated with Alternatives 3 and 4, since most
of the contaminated soils would remain in place undisturbed (e.g., not excavated) and
covered with clean soil. Alternatives 3 and 4 include additional short-term impacts associated
with the excavation and transportation — either back to the main portion of QU2 or to an
off-site disposal facility — of all contaminated soils. Air monitoring and dust control measures
would be implemented during the construction work to limit the risk to residents and on-site
personnel.

Implementability

oul _
e Carus Plant Area: Alternatives 5 and 6 would be the simplest to implement. Alternative 4

would pose some challenges during implementation, including excavating in the vicinity of
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existing Site pavement and structures and coordinating the excavation work to minimize
disruption to plant operations, but these challenges would not be difficult to overcome.

Slag Pile Area: Alternatives 4 and 12 would be difficult to implement because the entire slag
pile, including materials beneath the water table, would need to be excavated and moved.
Alternatives 5 and 6 would be relatively easier to implement than Alternatives 4 and 12,
particularly when implemented in conjunction with either Alternative 14 or 15. Extra care
would be needed to ensure safe access for workers and equipment during sloping, benching,
and revetment construction.

ou2

Main Industrial Area: All of the Main Industrial Area alternatives could be readily
implemented. The treatment technologies used in Alternatives 3 and 4 are widely-used and
available. However, Alternative 4 would require the excavation area to remain open while
the excavated soil undergoes the soil-washing treatment, and the open excavation would need
to be managed to deal with rain water and infiltrating groundwater, making it not quite as
easily implemented as the other alternatives.

North Area: All of the North Area alternatives are considered implementable.
Building 100 Area: All of the Building 100 Area alternatives could be readily implemented.

Rolling Mill Area: All of the Rolling Mill Area alternatives could be readily implemented.
The treatment technology used in Alternative 4 is widely-used and available. However,
Alternative 4 would require the excavation area to remain open while the excavated soil
undergoes the soil-washing treatment, and the open excavation would need to be managed to
deal with rain water and infiltrating groundwater, making it not quite as easily implemented
as the other alternatives.

Off-Site Residential Area: Alternative 2 would be difficult to implement, since installing a
soil cover would require raising the grade of a yard and would cause technical and
administrative challenges. Alternatives 3 and 4 are considered implementable.

Cost

oul

Carus Plant Areq: Alternative 4 is the most costly Carus Plant Area alternative.
Alternatives 5 and 6 have similar costs, with Alternative 5 costing slightly less.

Slag Pile Area (including Slope Stability): Alterative 4 is the most expensive Slag Pile
Area alternative. Alternative 12 1s the next most expensive, costing roughly one-half as much
as Alternative 4. Alternatives 5 and 6 cost approximately the same amount, and are the least
costly primary alternatives for the Slag Pile Area. The two add-on alternatives that address
slope stability cost roughly the same amount.
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o  Main Industrial Area: Alternative 4 s the most expensive Main Industrial Area alternative,
and Alternative 5 is the next most expensive alternative. Alternative 3 is the third most
expensive alternative, costing less than one-half as much as Alternative 4. Alternative 2 is the
least expensive alternative, costing less than one-half as much as Alternative 3.

o North Area: Alternative 5 is the most costly North Area alternative. Alternative 4 is the
second most expensive alternative, costing just over one-half the cost of Alternative 5.
Alternative 3 is the third most expensive alternative. The least expensive option is
Alternative 2, which involves no active remediation measures.

o Building 100 Area: Alternative 4 is the most expensive Building 100 Area alternative.
Alternative 3 1s the next most expensive alternative, costing less than one-half as much as
Alternative 4. The least expensive option is Altemmative 2, which involves no active
remediation measures. |

*  Rolling Mill Area: Alternative 4 is the most expensive Rolling Mil! Area alternative.
Alternatives 5 and 3 are the second and third most expensive alternatives, respectively. The
least expensive option is Alternative 2, which involves no active remediation measures.

o Off-Site Residential Area: Alternative 4 is the most expensive Off-Site Residential Area
alternative, and Alternative 2 is the second most expensive. Alternative 3 is the least
expensive alternative. All three alternatives are estimated to cost $100 million or more
because of the large number of residential properties that are estimated to require cleanup.

State Acceptance

The State of Iilinois has reviewed both the FS and the Proposed Plan for the Site, and they
support the preferred alternatives described in this Proposed Plan. EPA will further evaluate the
State’s position and key concerns on the preferred alternatives and other alternatives considered
after the State’s comments on the Proposed Plan are received.

Community Acceptance

For all areas of the Site, the local community’s support of, reservations about, or opposition to
components of the preferred alternatives and other alternatives considered will be evaluated after
the public comment pericd ends and will be described in the Responsiveness Summary portion
of the ROD. ‘

EPA’s PREFERRED ALTERNATIVES

EPA’s preferred alternatives for the M&H Site, along with the rationale for choosing the
preferred alternatives, are described below.

OU1 Preferred Alternatives

o  Carus Plant Area: Alternative 6 — Soil Cover
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e Slag Pile Area (including Slope Stability): Alternative 6 — Soil Cover, in conjunction with
Alternative 15 — Sloping and Benching + Plantings + Revetments at the Toe of the Slope +
BMPs

The preferred alternatives for OU1 were chosen over the other alternatives because they are
expected to achieve long-term risk reduction through isolation of the soil contamination under a
soil cover. The preferred alternatives will meet the RAOs within a reasonable time frame and at a
reasonable cost and will allow the OUT property to be used for the current and reasonably
anticipated future land use, which is commercial/industrial. The preferred alternatives include the
use of ICs and property access restrictions to ensure long-term effectiveness and permanence.

QU2 Preferred Alternatives

o Main Industrial Area: Alternative 2 — Soil Excavation + On-Site Consolidation under a Soil -
Cover

e  North Area: Alternative 4 — Soil Excavation + On-Site Consolidation under a Soil Cover

¢ Building 100 Area: Alternative 3 — Soil Excavation + On-Site Consolidation under a Soil
Cover

o Rolling Mill Area: Alternative 3 — Soil Excavation + On-Site Consolidation under a Soil
Cover

e Off-Site Residential Area: Alternative 3 — Soil Excavation + On-Site Consolidation under a
Soil Cover

The preferred alternatives for the OU2 soil areas were chosen over the other alternatives because
they are expected to achieve long-term risk reduction through excavation and consolidation of
the contaminated soils in an engineered, on-site consolidation area on the Main Industrial Area
portion of the Site. The contaminated soils in the consolidation area would be isolated beneath a
soil cover. The preferred alternatives will meet the RAOs within a reasonable time frame and at a
reasonable cost. The preférred alternatives for the on-facility portions of QU2 will allow the
property to be used for the current and reasonably anticipated future land use, which is
commercial/industrial. The preferred alternative for the Off-Site Residential Area will allow that
portion of the Site to be used for the current and reasonably anticipated future land use, which is
residential. The preferred alternatives for the on-facility portions of OU2 include the use of ICs
and property access restrictions to ensure long-term effectiveness and permanence. 1Cs would be
needed for the Off-Site Residential Area only if contamination extends deeper than the
maximum excavation depth of two feet.

Site-Wide Groundwater

As noted earlier, EPA is not proposing a remedy for groundwater at the Site. EPA believes that
the exceedances of the State’s Class I groundwater standards do not warrant CERCLA action.
Although the risk assessment showed that there are unacceptable risks associated with the
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hypothetical ingestion of groundwater at the Site, the groundwater ingestion pathway is not a
reasonably-anticipated exposure pathway. The groundwater at the Site is classified as non-
potable groundwater, and institutional controls to prohibit the use of groundwater as a water
supply are already in place. Illinois EPA may choose to establish a groundwater management
zone at the Site pursuant to regulations in the [llinois Administrative Code related to
groundwater quality (35 IAC, Subtitle I, Chapter I, Part 620), but this would not be part of
EPA’s proposed or selected remedy. EPA anticipates that the proposed remedial actions will
serve to control the Site-related sources of the Class II groundwater exceedances, and that
groundwater concentrations will decrease over time.

Although EPA is not proposing a groundwater remedial action, groundwater monitoring is
included as part of the proposed remedy for the Site. The purpose of the groundwater monitoring
is to evaluate the impact of the Site remedy on groundwater concentrations over time.

Summary

Based on the information currently available, EPA believes the preferred alternatives identified
above meet the threshold criteria and provides the best balance of tradeoffs among the other
alternatives with respect to the balancing and modifying criteria. EPA expects the preferred
alternatives to satisfy the following statutory requirements of CERCLA Section 121(b): (1) be
protective of human health and the environment; (2) comply with ARARSs (or justify a waiver);
(3) be cost-effective; (4) utilize permanent solutions and alternative treatment technologies or
resource recovery technologies to the maximum extent practicable; and (5) satisty the preference
for treatment as a principal element, or explain why the preference for treatment will not be met.
If the preferred alternatives identified in this Proposed Plan are selected as the final remedy for
the Site, a review of the remedy’s protectiveness would be required every five years since waste
would be left on Site above levels that allow for unlimited use and unrestricted exposure.

| Community Participation

EPA, in consultation with llinois EPA, will evaluate public reaction to the preferred cleanup
alternatives during the public comment period before deciding on final cleanup alternatives for
the Site. Based on new information or public comments, EPA may modify its preferred
alternatives or choose other alternatives. As such, EPA encourages the public to review and
comment on all of the cleanup alternatives.
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Table 1
Contaminants of Concemn for OtH

Exposure
Area

Expozure Scenaris

Exposire
Medium

Chemical of Concern

QU1
PLANT
AREA

CURRENT COMMERCIAL!
INDUSTRIAL WORKER

Surface Soil

Arsenic

Cl i ®

Marcury

Asoclor 1254

Arackor 1260

Benzofa)pyrene

FUTURE COMMERCIALY
INDUSTRIAL WORKER

Arsenic

Chromium

Manganese

Soil

Aroclor 1254

Aroclor 1260

Banzofa)pyrene

CURRENT AND FUTURE
UTILITY WORKER

Subsurfaca
Sall

Asenic

Manganess

FUTURE CONSTRUCTION WORKER

Subsurfaca
Soil

Lead

Mercurny

Manganese

HYPCOTHETICAL FUTURE RESIDENT

Surface Soi

Antimaony

Aurminum '

Arsenic

Cadmium

Chromium

Cobalt

Copper

Iran

Laad

IMferc

Vanadiem

zine
Avoclor 1254

Aroclor 1260

rasens

Benzofa)pyrene

Berze{kiluaranthane

Benzo{b)fluoianthene

Dibenz{ananih
Indena1,2,3-cd)pyrene

Subsurfaca
Seil

Alursimem

Antimeny

Arseic

Cadmium

Chromitm

Cobatt

Copper

Iron

Lead

IManganesa

Meroury

18)

[Vanadium

2lnc

Aroclor 1254

|Aroclar 1260

Benz{a)anthracene

Benzola)pyrene

Benzaikifluoranthens

Banza{h)fiuoranthene

Dibenz(a h}anthracena

Indenofi,2,3<dipyreng
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Exposurs
Brea

Exposura

i i C
Madium Chemical of Congern

Exposure Scenaria

Arsanic
[Cobalt
Lead !
Surfaca Soil [Manganese

Meroury &
Zing .
Hexachlorobenzene
Arseriic
Cobalt

Lead vt

Subsurface |Manganese
Soil Mercury &
Zing o
Benzo(a)pyrene
Hexachlorgbenzene
o |Arsenic
CURRENT AND FUTURE Surfaco Sall | achlarobenzens
SITE-SPECIFIC WORKER Subsurtace |Arsenic
Sail Hexachlorobenzens
Arsenic
CURRENT AND FUTURE Subsurface [Lead i
UTILITY WORKER Sail fanganese
out Haxachlorobenzene
SLAG PILE Alumiram

AREA Antimany

FUTURE COMMERCIAL
INDUSTRIAL WORKER

Subsurface

FUTURE CONSTRUCTION WORKER sgil

Lead m

IManganese .. _
IMereery 2|
Vanadium

GURRENT TRESPASSER - y
ADOLESCGENT Bueface Sail
CURRENT TRESPASSER - ADLILT | Burface 8ol
Sail
FUTURE RECREATIGRALIST - | Subsurface
ADOLESGENT Sait

FUTURE RECREATIONALIST - ADULT S"”;’f“

FUTURE RECREATIONALIST - CHILD

Notes:
1. Risk-Based Remediel Action Lavel (RAL) is the minimum of the cancer (CA) and nen—cancer (NC) RAL,
eslculated as follows:
2) RALyy = EPC X (TCR / Celeulatad Risk)
b)Y RALy, = EPC x {THG | Caleulated HQ)
where:
EPG = Exposure Foint Concentration
TCR = Target Cancar Risk
THOQ = Target Hazard Quotient
HQ = Hazard Quotient
©) Or, far [ead, the RAL is the receptor-specific prefiminary diatlan gosls (PRGs) cakulated in
Appendix RA-4 ofthe R Report using the Infagrated Exposure Uptake Biokinatic (IEUBK) Model or the
Adult Lead Model (ALM).

2. Labeeatory prachical quantitation lintit (PQL) IS TBD,
3, Slte-specifis batkground thresheld value (BTv) developad as described In Appendix HA-2 of the RI,

4, Human Health RAL s selected as the maximum of the BTV, PQL, of rislebasad RAL

6. BTV, POL, and risk-based RAL arz for tatal chromium cancentrations, n the RHRA, tolal chromium was

l inga 1.6t lenilo-trlvalent rafio and utiizing the species-specific toxicity values. Only
Hexavalent chromium was identified as 8 COG. The tatal chromium rsk-based RAL presanted in the table
wae calculated by muitiplying the f chrarmium risk-based RAL by 7,

. In the HHRA, marcury was evaluated assuming tha most toxic {omm for a ghvan expasyre pathway. Toxleity
vafues fur [herganic merctry specles wers used a eveluale aestion and dermal contact pathways where as
toxeily yalues for elemental mercury were used to evaluate inhalatlon pathways, This approach inherently
assumes thal mercury is simultanecusly present In both forms and, therefore, overesfimates risk. Thus, tha
RALs are also conservatively biesed,
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Table 1

Contaminants of Concern for QU2

Investigation
Area

Exposure Area

Exposure
Medium

Chemical of Concern

1A 3- Former Main
Industrial (MIA)
Area

Main Plant Area

Surface Soil

Antimony

Aroclor-1248

Aroclor-1260

Arsenic

Ashestos

Benzo(a)anthraceng

Benzo{a)pyreng

Benzo(b)fiucranthens

Cadmium

Chromium, hexavaieni

Cobalt

Dibenzo(a, hanthracene

Indenc{l,2,3-cd)pyrens

Lead

Manganese

Mercury

‘Thallium

Zinc

Subsurface Soil

Antimony

Aroclor-1248

Araclor-1260

Arsenic

Benzo(a)anthracene

Benzo(a)pyreng

Banzo(kfuoranthena

Cadmium

Chromium, hexavaleni]

Caobalt

Dibenzoe({a,h)anthracene

Indeno(1,2,3-cd)pyrene|

Lead

Manganese|

Mercury

Thallium

Zinc
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Contaminants of Concern for QU2

Table 1

Investigation
Area

Exposure Area

Exposure
Medium

Chemical of Concern

IA 4 - North (N)
Area

Wooded Area North

Surface Scil

Antimony

Arsenic

Benzo(a)anthracene

Benzo(a)pyrene

Benzo{b)flucranthens

Cadmium

Chromium, hexavalent

Copper

Lead

Manganese

Zine

Subsurface Soil

Antimony

Arsenic

Benzo{a)anthracene|

Benzo(a)pyrene

Benzo(b)fluoranthene

Cadmium|

Chremium, hexavalent

Caopper|

Manganese|

Zinc,

[A 1 - Building
100 (B100) Area

Building 100

Surface Scil

Aroclor-1260]

Arsenic

Asbestos

Benzo(a)pyreng

Dibenzo(a,hyanthracene|

Lead

Manganese

Thallium

Subsurface Soil

Aroclor-1260

Arsenig]

Benzo(a)pyreng

Dibenzo(a,h)anthracene)

Lead

Manganese|

Thallium
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Table 1

Contaminants of Concern for OU2

Envestigation
Area

Exposure Area

Exposure
Medium
—

Chemical of Concern

1A 2 - Rolling Mill
(RM) Area

Raofiing Mill Area

Surface Soil

Arocior-1248

Arsenic

Asbesics

Benzo(a)anthracene

Benzo(aipyrene|

Benzo(b)flucranthene|

Copper

Cyanide

Dibenzo(a,h)anthraceneg|

Indeno{1,2,3-cd)pyrene|

Lead

Trichtoroethene

Zing

Subsurface Soll

Aroclor-1248

Arsenic|

Benzo(ajanthracene

Benzo(a)pyrensg|

Benzo(b)fiuorantheng

Copper

Cyanide

Dibenzo{a,hjanthraceng

Indeno(1,2,3-cd)pyrene|

lLead

Trichioroethenel

Zinc

IA 5 - Residential
(RES) Area

Off-Site Residential
Area

Surface Soil

Arsenic

Cadmium

Chromiurm, hexavalent

Lead

Manganese

Zing|

Subsurface Soil

Arsenlc

Lead

Notes

1. Surface soil represents 0-2 ft bgs interval, Subsuriace soil represents 2-10 fi bgs Interval.

2. PG is based on Guntract Laboratory Program's (CLP) Contract Required Quantitation Limits (GRQAL} excapt for
Hexayalent Chromium, which is based on SW-846 Method 7196,
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Table |

Contaminants of Concern for OUZ

Exposure .
Exposure Area Medium Chemical of Concern
Wain Piant Arsa Groundwater Trllc,hlomeih_ene
Vinyl chioride
Wooded Area North Groundwatar Lhigroform
Naphthalens
Building 10C Hot Spot Groundwater None
Rolling Mill Asea Groundwater Trichloroethene
Exposure Area ExDo?‘um Chemical of Concern
Medium
Cadmium
Cobalt
. Iron
Al E 0U2-WIC’|: + Groundwater Lead
{ Xposure Areas) Manganese
Selenium
Zinc

Notes

1. Groendwster RALs are based on nan-polable groundwater uses ohily.
2. No scological risks are included for groundwaler.

2. Groundwaler RALs apply to all of OU2 groundwater,
4. All Exposure Areas does not Include Residential Area
5. No inorganic constiluents exceeded fisk of 1E-06

Fage { of 1




Table 2

Proposed Plan
Matthiessen and Hegeler Zinc Company
Site
LaSalle, linois
Sall Preliminary Remediation Goal Summary

April 2015
) QOFf Site Soil {Resicential Area
Contaminant of Concern Contaminant of Concern

PRG" {mg/kg) Basis PRG {mg/ke) Basis
Antimony 118.8 RBC Arsenic 18.0 RBC
Arochlor-1248 4.2 RBC Cadmium 5.4 RBC
Arochior-1260 4.2 RBC Chramium (hexavalent)’ 1.0 POL
Arsanic 37.0 RBC Lead 400.0 . RSL
Ashestas® TBD TBD {Manganese 1056 BTV
Benzolajanthracene 211 RBC Einc 1379 RBC
Benzala)pyrene 2.1 RBC
Benza{b)fiuoranthene 213 RBC
Cagmium ) 263.5 REC
Chromium {hexavaleny)® 214.9 ) RBC
Cahalt g8.6 REC
Copper 11879 RBC
Cyanide 3.0 RBC
Dibenzo{a,hianthracene 2.1 RBC
Indeno{l,2,3-cd)pyrene 213 RBC
Lead 800.0 : RSL
Manganese G778 RBC
Mercury 4.8 RBC
Thailium 3.2 BTV
Trichlorgethene 3.2 RBC
Zing 89091 RBEC
Notes:

mafkg  milligram per kllogram

BTV Background Threshold Value

PRG  Preliminary Remediation Goal

PQL  Practical Quantitation Limit

RBC Risk-Based Concentration

RSL  EPA Reglonal Screening Level (400 for Residential Soil, 800 for Commaercial/industrial Soil}

TBD  To Be Determined

* On site commercial/industrial PRGS are based on the lower of 1E-05 or Hi = 1 for the most conservative exposure scenario evaluated in the risk assessment.

? Off site residential PRGs are based on the lower of 1E-06 or Hi = 1 for the most conservative exposure scenario evaluated in the risk assessment {except for aresenic which is based on the lower of 16-G4 or Hi =1},
® The PRG for asbestos was assumed 10 be 1% In soil in the F5 report. Additional investigation is needed during the remedial deslgn to determine the final PRG for asbestos.

® The risk assessment and FS report assumed that hexavalent chromium was present as & percentage of totai chromium. Additicnal investigation is needed during the remedial design phase to determine if

hexavalent chromium is present and should be retained as a COC,




Table 3 — Summary of Remedial Alternatives

IC + Property
Access Restrict

Pasgs

12

THRESHOLD CRITERIA ' PRIMARY BALANCING CRITERIA * MODIFYING OTHER
CRITERIA CERCLA | CERCLA | CRITERA™
Medlia - Alternative Overnll Compliante Long-term | Reduction of toxicity,| Shert-term | Implementability | Cost (relative to State Comununity | Criteria - Criteria - 1 ycrainability *
Area proteetiveness off with ARARs. |effectiveness and | mobility, or volume | effectiveness other Acceptance neceptance Alfernafive Alternative
human health and the permanence through {veabment alternatives) Total Score Rank
envirommnent
Alt I - No Actton Fail Fail NA NA NA NA, NA NA NA NA ¢ NA
Alt 4 - Excavation +
T + Praperty Pass Pass 5 2 2 3 2 NA NA 14 2 12
OU1 Plantiid
Area e

Page 1 of 2
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QUI SUMMARY OF REMEDIAL ALTERNATIVES COMIARATIVE EVALUATION
MATTHIESSEN AND HEGELER ZINC COMPANY SITE

Naoles:

| The Threshald Criteria have been evalunted on a pass/fail basis. An alternative st pass both threshold criteria in order t be consider as a remedial action,
Alternalives that Fail either thrashold oriterin are marfced with not applicable (NA) for the remaining primary bafancing, modifying. and other erileria.

2 The Primary Balancing Criteria have been evetuated on a seale of 1-5. Detalls on each of the scrles for each criteria are listed belown:

eilTactiveness and permanence; Implementability:
1 = In-effective and temporary 1 = Very difficult to tmplement
2 = Somewhat effective .2 =Difficult 1o implement
3 =Bflective ' 3 = Tmplementabls
4 = Rendily implementable

4 = Highly effective
5 = Epsily impleinzntable

5= Highly effeciive and permansnt

Reduction of toxicity, mobility, af yelome thioueh treatment: Cost (relative Lo olher alternatives):
| = Does not reduce toxiclly, mobility, or volume - Ranked by total net present value cost
2= Somewhat elfeefive st reducing toxicky, mobility, and/or volume '
3 = Efiective at reducing toxicity, mobility, and/or volume Sustsinability (relative to other allematives);

4 = Highly effective al reducing loxicity, mobility, and/er volume - Ranked by sustainability evaluations presented in Section 4

5 = Complete redyction of toxinity, mobility, and/er volmme

Short-term effectiveness {impact o community, site workers, and enyironment}:
I = Detrimental Impacts during implementation
2= Significant impacts during fmplerentation
3 = Minimal impacts during implementation
= Slight impact during implementation
3 =No impacts during implementstion

3 The lwo Modilying Criteria, State acoeplance and community scoeplance, will be evalunted following comment on the F5 reperl end the proposed plan,
andt will be sddressed in the ROD,

4 The Other Criterion, sustainability, is not required by the CERCLA 1988 WI/FS puidance but it has been included for eoingleteness.

5 The Sustainabifity score development is pressnted in Tables 4,2,1-4 and 4,2.2-4. Sustainebility scores range from 5 to 25.
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Table 4 — Detailed Comparative Analysis
QU1 — Plant Area

Emeutal Allzrtlives”
T ;

THRESIOLD CREFEREA ',

iGverall profeciiveness of human heplb and the

cuvironuseul Pass Toss Puss
Compllance with ARARs Foss Pasg [

PRIMARY DALARCING CRITERIA !

Lopederm oifeetlveness ang peramience WA Highly eilzclive and peymnnent Highiy slieciive Somerhnl clfesilve
Crligrion Score k] 4 2
el ooty 6, mably .o vlune A o ttment conmlmanc s | __ 10 Veemenscontuniert | sy poon: omunsinan
} thravgh weatwient teduccd throngh affsiie disposal | SFE - )i;g B exposwe roduccd by seil cover
foo SR
Crilerlon Seorel 2z 2 1
'Shari-torn effecilvencss NA ivoternle impreis thring inimal imprels durig Mininyh inspricts during
impletneniation Implementation implementalion
Crilerion Scor] 2 3 £}
iy lementainlity A isupl::mcnlblc.l bl ehallenging Eqslly implomentable Essily fplomentable
excavalion areas
Critarion Score| 4 &
Cosl (reltive 1o piber sliernatives] ¢ WA Ka. 14 M/ $5,95 M7 8629 M £1,30 M 55,53 M/SL5TM FLAIMSL62 M T5167 M

Criteriun Scorel

]

MODIRVING CRITRMAS 0 - =0 -
CERCLA Criterla - Allernatlve Toial Seorg
CERCLA Crileris - Altermalive Ruik| 4
OTHER CRITERIAY : N L o
Susininabiiey ’ NA
Spstaimabitity - Alfernative Rank 4 k3

[

1T OUI Mant Aren Alleimolives 2, 3,7, 8, and § were nof enried forward afler lhe inltld allemative cereenlng process (rss Szalion 3 o T),
1 The Thiestwid Crilerin hove heen evahaied nn n possfinil bosis, An sltlermntive st s hoth lhreshiold eriterin in ardar fo be conzsider os @ remedial action. Afternnlives thal il cilher
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) = [n-effecdbve wnd lewiporary

2= Somawal effective

3= Effective

4= Nighty cliective .
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Table 4 — Detailed Comparative Analysis
QUL — Slag Pile

[CIERESOLD CRITERIA ® - e .
(]\el'nll protectiveness af humom hunm e the Foii I Pass
Coinpliznee with ARARS Eall | Pass !
PlIMARY BALANCING CRETERIAT ..o | IO B IR LA Ryl DS P - R D S A N - N
LuttE-lera effeciiveness and peroonence MA Highly eMMotive and permncy phly effective and permmuient Someswhnt afeciivo Somewhai alTeclive Fifestiva pid penmnnent | _Highly effeative and permotizp
Criletiou Score, 5 3 2 2 3 &
Reduction ol irsichy (T), modlily {43, or volane (V) HA No bcatmenk: onsile T. M. and ¥ [ No trealinen s ongile T, M, snd ¥ { No frealment; contrmingnl T and [ No irealnert; contaminant T No treaiment; conlaminaal M 'ND Wreslment; conitiminanl M
Ik pugh | o _j teducad through offeite disposal | reduced tirouh offeite disposal | M reduced through eapping reduced by soil cover rediead throuph crosion coslrals | reduced tirsugh erosion controls
b Seorg 1 2 z 1 7 i
Shur-torm cilecthenesa NA Modernte impacis during Minimal inpacis during Minimst bnpacts dutlag SligM impact during Slight ismpool during
o implemenintion implemacnintion implemealation imletnsnialion irlemonintion
Criterion Scove| 3 3 3 ' 4 ¥
Linpleimentabiiily NA Difficukt (o implenent Diffleul o impletient Tmplemeninble, bul chatlenging | Inspl ble, bul chalienei Tnapl {able. bul ohallenging | Towpl ., but chellenging
. storking o steep slopes wyrking on sicep slopes benching, arens on clopes bcnchll g nmﬁs a slopag,
Crilerion Scare 2 ] 2 3 3 3
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] Criterion Seorc] T [ B n -
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KGTHER CRITERIA M i L e
S ustalnablilis ’ NA 12 5 12 15
Sugtatnabiily - Altgrnalive Rauk T | [ I 5 2 4 2 1
Hofeal :
I UL Sleg Dile Avea Alermniivee 2,3, 7,8, 2. 10L 13 pocd 13 wwera nol caceied fopwnrd afles the inifiad sliemalive soiceening pioecss (ree Secti
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Table 4 — Detailed Comparative Analysis

ouz - MIA

THRESHOLD, CRITGRIA

Orverall protectiveness of human health and the Fail Pass Pass i’ass Pass

cnvireanent

Compiiance with ARARs Fail Fags

PREMARY BALANCING CRITERIA 2 <~ - R LT -

Long-term elfectlveness and permancnce NA Highly effective Somewhat effective Effective Highly effective and pennanent
Crileria Scorg| 4 2 3 i 5

Reduction of toxlcity, mobility, o velume threugh NA Someyhat efTective at reducing Somewhat sffective at reducing Higlly effective at reducing Somewhat offective al reducing

trealment toxicity, mobilily, and/or volumye | toxicity, mobility, md/or volue | toxieity, mobility, andfor volwme | toxicity, mobility, and/or volume

| Criteria Scorel - 2 2 . 4 2

Shori-term clfectiveness NA Minitnal impacls during Mivimal impacts duing Minimal iwpacts during Significapt impacts during

implementation impiementation implementation mplementnlion

Criteria Score 3 3 3 Z

L plementability NA Readily implementable Readily impiementable lmiplementalle Eagily implemsntable
Crileria Score 4 4 3 5 -

Cost (refotive to other slfernntives) ? NA $32,7M/ $33.607 $34 9M 370.40M7 $72.6M/7 580,41 B17704 $182M/7 $2040 $120M/ 512407 $137M
Criteria Scare 4 3 1 2

MODIEYING CRITERIAY - 7 40 o - e — -

CERCELA Criterin - Alternnlive Total Score NA

CERCLA Criterin - Alteinative Rank

Somewhat sustainable

OTHER GRETERIA™S o0 . -0~

Highly sustaianbie

1

Somewhat sustainabls

Somewhat sustainable

Sustainability *

Notes:
H

2 The Primary Belancing Crileria have boen evaluated on a scale of 1-5. Delails on each of these scales for each eritcrion are listed befow:

Long-term effecti vensss and pepmanepce
1 = effective and tem porary
2= Somewhal effeclive
3 = Effective
4 = Highly sffective
5 = Highly effective and permanent

Redygtion of taxictity, mobility, or volume through treaimenk:

Implementability;
1 = Very difficult to implement

2 = Diflicull to implement
3 = Implsmentabls

4 = Readily implementable
§ = Basily Implementable

ost {relative tp ather pltecnalives):

1 = Does not reduce toxicity, mability, or vojume

2 = Somewhal effective at reducing loxicity, mobility, and/or volume

3 = Effective at reducing texicity, mobility, andfor velums

- Ranked by total net present value cost

Sustainabifil 4 i Jrermnafl
- Ranked by sustainability evatuations presented in Seation 4

4 = Highly effective al reduging toxicity. mobility, and/or volume
5 = Complete redugtion af toxisity, mgbitity, and/or valume

Page 1of2

The Threshold Criteria have been evalualed oh a passffpil basis. An afternalive must pass both threshold criteria in order to be consider as a remedial aclion, Alletmalives that fail cither
threshold erflerion are maried with not applicable (MA) for the remaining primary balancing, modifying, and other criteriz.




Shott-tern elfegtiveness (impact to conununity, site workers, and envirgpmenty;
1 = Defrimetial impacis during implementation
2 = Significant impacts during implementation
3 = Minimal impacls during implementation
4 = light impact during Implementation
5 =Ng impacls during implemenlation

Cost is present in milifens of dellars. Three risk levels of cost are presented as EI-04/B1-0S/E1-06. A full presentation of alternative costs can be found in Section 4 of the FS.
“The fwo Modifying Clriteria, State acceplance and communily accepiance, will be evaluated following comment en the FS report and the proposed plan, and will be addressed in the ROD.
‘The Other Criterion, sustainability, is not required by CERCLA but it has beent included lor completeness.
The inability score development is p  in Tabie 4.3.3-3, evalunted on a scale of {-25, with sustainabilily scere range definitions below.

tainability Criterion Sgove {relative to other allernalives):

~ Ranked by sustainabllily evaluations presented in Section 4

1-5 = Not sustainable

6-1G = Polentially sustainabie

11-15 = Somewhal susiainable

16-20 = Moderalely sustainable

2125 = Highly sustainable
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Table 4 — Detailed Comparative Analysis
OU2 - N Area

THRESHOLD CRITERIA
Overall profectiveness of human health and the Pas
ass Pass Pass Pass
[envirenment
Compliance with ARARS Pags Pass Pass
PRIMARY BALANCING CRITERIAF - AR - : T
Long-term effecliveness and permanence Samevwhat effective Effective | Highly effective and perinanent | Highly effective and pennanent
Crileria Score 2 3 5 5
Somewhat effective at reducing | Somewhat effective at reducing

Effective ol reducing toxicity,

Reduciion of texicity, mobility, or voiume through NA Doss not reduce loxdeity,

treatinent mobility, or yolume mability, and/or volume toxicity, mobility, and/or volume ; toxicity, mability, and/or vohme
Crileria Score { 3 2 2

Short-term effectiveness NA Mo impacts during Slight {mpacts duting Significant impacts during Dreirimental impacts during

implemesialion implementation implementation Implemenlation

Criteria Score| 5 Fl 2 1

lmplemendubiléty NA Readily implementable Implementable Readily implementable | Easily fimplementable
Criteria Score! 4 3 2

Cost (relattve {o other alternatives) * NA $0.28M/ $0.28M $0,280 1100 51210/ $13.3M $6.7M/ 814,90/ 519.6M 15,50/ $34.8M/ $45.9M

4 3 2 i
MOBIFYING CRITERIAS £ 2 :
CERCLA Criteria - Allermative Total Score) NA 16 16 15 14
CERCLA Criterin - Alternative Rank NA 1 2 3 4

OTHER CRITERIA ™

Sustalnability ¢

Highly suslainable

Highly sustainable

Moderately sustainnble

L

Moderalely sustainable

Somewhat sus(ainable

1. The Threshold Criteria have been evaluated on a passffail basis. An altemative must pass boll threshold criteria in order to be consider as a remedial action, Alfernatives that fail either

threshald eriterion are marked with not applicable (MA) for the remaining primary balancing, modifying, and other erileria,
2 The Primary Balancing Criteria bave been evaluaied on a Scale of 1-5. Delails oo each of (hese scales for cach orilerion ara listed boiow:

onk=lerr ecllveness and permanence:
1 = InelTective and temporary
2 = Somewhat effective
1 = Elfective
4 = Highty effeclive
5 = [ighly elfective and permanent

Reductipn of toxicity, mobility, or valwpe through ireajmeny;

| = Does not reduce foxicily, mobiily, or volume

2 = Somewliat effective at reducing toxivity, mobility, and/er volume

1 = Effective at reducing toxiclly, mobility, andfor volume

4 = Highly effective at reducing toxicity, mobility, and/or volume
5 = Complete reduction of foxicily, mobility, and/or volume

Implementability:
I = Very difficult ta implement
2~ Diflicult to implemeat
3 = Implemeniable
4 = Readily implementabie
5= Easily implementable

Cost {relative io other piternotives):

- Ranked by total nel present valug cost

Page 1 of2
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Shori-tenn effectiveness {impagt to commynity, site wo Ryl ent);
{ = Detrimentat impacts during implementation
2= Sigoificant impescta during implementation
3 = Minimal impacts duting implementation
4 = Siight impact during implementation
5 = Ng impacts during implementalion

Caust t5 presend in millions of dollars, Tiiree rigk levels of cost are presented as E1-04/E1-85/E1-06. A Full presentation of giternalive costs can bs found in Section 4 of the F8.
The twe Medifying Criteriz, State acceptance and community acceptance, will be evaluated following comment on the FS report and the proposed plan, and will be addressed in the ROD.
The Qther Criterion, audtainability, is nol required by CERCLA but it has been included for completeness,
The quatainability score development is presented in Table 4.3.4-3, evaluated on a acale of 1-25, with sustainabiiity score range definitions below.

tzinability Criterj :

- Ranked by sustainability evaluaticns presented in Section 4

1-5  =Not sustainablie

6-10 = Polentially sustainable

11+15 = Soinewhat sustainable

16-20 = Moderately sustainable

21.25 = Highly sustainable

Page 2of 2



Table 4 — Detailed Comparative Analysis

0U2-B100

THRESHOLD CRITERIA G -

Overall pretectivenesy of human health and the

K Fail Pass Pass Pass
environment ]
Compliamce with ARARs Fall Pass Tass Pase

PRIMARY DALANGING CRITERIA 25 _
Long-term effectiveness and perimancnce NA Samewhat effective Highly sffective and permanent ghly effective and penmanent
- Crileria Score 2 5 5
Redustion ol loxicity, mobility, ov volume through Na Droes not reduce tuxicity,‘ mobility, | Somowhat effective at reducing | Somewbat effective at reducing
troatment or volume toxiciy, mability, and/or volume | loxicily, mobility, and/or valuog
Criterla Score 1 2 2
Short-lerm effecliveness NA No impacts during implemweniation Miinimal fmpeets diring Significant impacls durfng
inplementation implementation
Crilerig Score 5 3 2
implementability A Readily implementable Readily implementable Easily implemeniable
Crilevia Score 4 4 5
Cost (relative to other a]ternnli\'es)“ NA $0.43047 30430/ 50,430 $3. 1M/ $3.2M/ 34.0M 38,8507 59.207 $12.0M
3 2 H

Criteria Score|

MODIFYING CRITERIAS.

CRRCLA Criteria - Afternative Total Score|

CERCLA Criteria - Alternative Rank;

Sustninabitity ©

Highty suslamable

Thghly sustainable |

Moderately sustamable

Somewhat sustainabls

Noles: . -

I The Thresheld Criteria have been avaluated on & pass/fal] basis, An alternalive just pass both ihreshold criferin in grder to be conaider as a remedial action, Allernatives that fail sither
threshold crilerion are nwrked with not applicable {MA) for tie remaining primary balenging, modifying, and olher eriteria.
2 The Primary Balancing Criteria have been avaluatad on a scale of 1-5. Getals on each of these scales for each eriterion are listed below:

ng-term effecjivee, anence;
1 = Ineffective and lemporary
2 = Somewhat effective
3 = Effeclive
4 = Mighly cHective
5 = Highly elfestive and permanent

b iliy,

1 = Very difficult o implemont

2= Dillieult Lo implement
3 =1mplementable

4 = Readily implementable
5 = Easily implementable

Pagelaf2
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Reduction of toxicity, mobility, or yelume ihroygh (reatment: Cost (relative o gther plternatives):

1 = Daes net reduce toxieity, mobility, or volume ~Ratiled by tolal nel present value cost

2 = Somewhat effective at reducing toxisity, mobility, andfor volume

3 = Effective at reducing loxicity, mobility, and/ar volume inabifity {relative_to other gltemativesk

4= Highly effective al reducing loxicity, mobility, and/or volume - Ranked by sustainability evaluations presented in Seotion 4

5= Complete reduction of toxicity, mobility, and/or volume

git- [fectrve impag! Al e e
: | = Detrimental impacts during implementation

2 = Signlificant inpacts during implementation

3 = Minimal improts during implementation

4 = Slight impacl during implementation

5 = Ne impacts during implementation

Cost is present in millfons of dollara, Three risk levels of cost are presented &5 1E-04/1E-05/15-06. A full presentation of altemative costs can be found i Section 4 of the F3.
The twa Modifying Crileria, State nceeptance and community acceptance, will be evaluated following comment on the FS report and the proposed plan, and will be addressed in the ROD.
The Cther Criterion, sustaingbility, is not required by CERCLA bul it has been iasluded for completensss.
The sustainability score development is p ted in Table 4.3.1-3, evalualed on a scale of 125, with sualainability score range definitions below.
Sustainability Criterion Scere (telative to other allernatives):
- Ranked by suslainability evaluations presented in Seclion 4

1-5 = Nol sustainable

6-10 = Potentially sustainable

3 i-15 = Soimewhat sustainable

16-20 = Moderately sustainahle

21-25 = Highly sustainable
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Table 4 — Detailed Comparative Ana!ysis

OUZ -RM

ITHRESHOLD CRITERIA

Criteria Score

Ova:rnli prifectiveness of human heaith and the Fail Dass Pass Pass Pass

envirpnment

Complisuce with ARARS Fail Pass Posg Pass Pass

PRIMARY BALANCING CRITERIA ®-- R Lt o : : L i ‘

Lmig-term ¢ffectiveness and permanence NA Somewbhat effeclive Hinhiy sffective and pernanent | Effective Highly effective and permanent
Criteria Score 2 5 3 5

Reduction of {oxicity, mobility, v velume threugh NA Does not reduce toxicity, Somewhat effective at reducing Highly effective at reducing Somewhat effective at reducing

treatment mobility, or volume toxicity, mobility, and/or volume | toxicity, mobility, sndéar volume | toxicity, mobility, endfor vohine
Criteria Score 1 2 4 2

Short-ierm effecthrencss NA No impacts dusing Minimal irgacts during Minimal impacts during Significant imp acts during

implementalion implementation implenentation implementation

Criteria Score; 5 3 3 2

tmplementabifify NA Readily implementable Renadily impiementable Implemeniable Easily implementable
Crileria Score 4 3 5%

Clost (reiative to otlier alternatives) NA 047 5047 $0.47h $3.20M/ £3.6M/ $4.5M 58,90/ $10.0M/ $13.8M $6.3M/ §7.3M/ §9.6M

MODIFYING CRITERIA - -

CERCLA Criferia — Aliernative Tatal Scove

OTRER'CRITERIA Y

CERCLA Criteria - Alternative Rank

Sustatnnbility

Highly sustainable

Highly susteinable

Moderately sustainable

Somewhat suslainable

Somewhal sus{pinable

Noteg:

| The Threshold Criteria have been evatuated on a passifail basis. Au allernalive niust pass both threshold crileria in order Io be consider as a remedial action. Altematives that fail sither
threshold crilerion are marked with nel applicable (NA) for the remaining primary balansing, modifying, and ather eritesia.

2 The Primary Balancing Crileria have been evaluaied on a scale of 1-5. Details on each of these acales for each criterion are listed below:

ong-lerm effestiveness ang permanenae;
1 = Ineffestive and lemporary
2 = Somewhat sffoctive
1 = Effective
4 = Highly effective
5 = Highly effective and permanent

educlio toxigity, moilit o]l

Irgalinent;

1 = Does not reduce toxicity, mobility, or velume

2 = Somewhal effective al reducing toxicity, mobilify, and/or volume
3 = Effective ai reducing toxisity, mobility, and/or volume

4 = Highly effective at reducing toxicity, mobility, and/or volume

5 = Complete reduction of loxicity, mobility, andfor volume

Implementability:
[ = Very difficult to implement
2 = Difficult to implement
3 =implementable
4 == Peadily implementable
5 = Easily implementable

Cost (relolive to other alternsiiveg:

- Ranked by totai nel present value cosl

Sugtainebilily (velative ip olher aliernativest:

- Ranked by sustainability evalualions presented in Section 4
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t-term effoctiveness (impact bo conumuni ite workers, and snviromment);
[ = Detrimental impacts during implementati on
2~ Significant impacts during implementation
3 = Minimal iinpacts during Implementalion
4 = Slight impact during implementation
5 = No impaets during implementation

Cost is present in millions of dollars. Three rigk levels of cost are presented as E1-04/E1-05/E1-06. A full presenlalion uf%TIernative costs can be found in Section 4 of the FS.
The two Modifying Crileris, State acceptanice and community aceeplance, will be evainaled following comment on the FS repnlk and the proposed plan, and will be addressed in the ROD.
The Other Critarion, sustainability, is nol required by CERCLA but it has been included for completeness.
The inability score develop is presented in Table 4,3.2-3, evaluated on a seale of 1-25, with susloinability score range definitions below.
Sustafnebility Criterion Score (retatiye to other alternatives):
- Ranked by suslainabilily evalualipns pregenled in Section 4
1-5 =MNol sustainable
6-10 = Polenfially custaiable
11-15 = Bomewhat sustainable
18-20 = Moderately sustainabie
21-25 = Highly sustainabie
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Table 4 — Detailed Comparative Analysis
QU2 — RES Area

FIIRESHOLD CRITERIAY -/~

F)verql[ protectiveness of]lumau hcalth and thc Fail Pass Pass Pass
covitognimnen t
Compliance with ARARs Fail Pass Pasgs : Pass
PRIMARY.BALANCING CRITERIA ® ~~ " N N Sl
Long-term effectiveness and permanence NA Somewhat effective | Highly effective and perinanent | Highly effective and permanent
Crileria Score 2 5 5
Reduction of toxicity, mebility, or volume through NA Somewhat effective ot reducing | Somewhat effective at reducing | Somewhat effective at reducing
freatment toxigity, mobility, andfor volume | toxicity, mobility, and/or volume | toxicity, mobiiity, and/or valume
Criteria Scoref 2 2 2
Short-tesm effectiveness ' NA Significant impacts during Significant impacts during Significant impacts during
implementation implementation implementation
Criteria Score 2 2 2
Implementability NA Difficult to implement Implementatle _ Implementable
Criteria Scare : 2 3 3
Cost (relative to other alternatives) NA B107M/ 51280/ $128M $100M/ 51130/ $113M | BLIOMY BISTMY §157M
' ) Critsria Scora 2 3 1

MODIFVING CRITERIA Pl e : e it s
CERCLA Criteria - Altema(wc 'i‘utal Score NA 16 15 13
CERCLA Criteria - Alternative Rank NA 3 1 2

OTHER CRITERIA
Sustainabilty ©

NA Somewhat sustainable Moderately sustainable Somewhat sustainable

Notes:
t The Thieshold Criteria have been evaluated on a pass/fzil basis. An altesnative must pass both threshold ctiteria in order to be consider as a remedial action, Alternatives that faif either

Lhreshold criterion are marked with not applicable (NA) for the remaining primary balancing, modifying, and other criteria,
2 The Primary Balancing Criteria have been evaluated on & scale of 1-5. Details on ench of the scales for each criterion are listed below:
Long-terin effectiveness and permanenge; Implementability;
| = Ineffective and temporary 1 = Very difficult to implement
2 = Somewhat effestive ) 2 = Difficult to implement
3 = Effective ' 3 = Implementable
4 = Readily implementable

4 =Highly effective
5 = Basily implementable

5 = Highly effeclive and permanent
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Reduction of loxicity. mobility. or volume through treatment: Cost (relative to other alternatives):
1 = Does not reduce toxicity, mebility, or volume - Ranked by totel net present valus cost
2 = Spmewhat effective at reducing toxicity, mobility, and/ar volume
3 = Effective at reducing loxicity, mobilily, and/or volume
4 = Highly elfective at reducing toxicity, mobility, and/or volume
% = Complete reduction of toxicity, mobility, and/or volume

Short-terin effectiveness {impact to community, site workess, and envirgnmenty:
1 = Detrimenlal fmpacts during {tnplementation
2 = Significant impacts during implementation
3 = Minimal impacts during implementation
4 = Slight impact during implementation
5 =Wo Impacts during implementation

Cost is present in millions of dollars. Three risk levels of cost are presented as E1-04/E1-05/E1-06. A [ull presentation of alternative costs can be found in Section 4 of the FS.

.The lwo Modifying Crileria, Stale aceeptance and community accepiance, will be evaluated following comment on the FS repert and the proposed plas, and will be addressed in the ROD,

The Other Criterion, sustainability, is nol required by CERCLA but it hes been included for completeness,
The suslamabllxiy seore developinent is presented in Table 4.3.3-3, evaluated on a seale of 1-25, with sustamablhty score range definitions below.
ust, ility Criterion Score {relative to other alternati
- Ranked by sustainability evalualions pregented in Seclmu 4
1-5 =Not sustainable

6-10 = Polentially sustainable

11-15 = Somewhat suslainable

16-20 = Moderalely susiainable

2125 = Highly sustainsble
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~ APPENDIX 1

Brief Narrative Description of All Remedial Alternatives Considered
(Note: Alternatives in ALL CAPS AND BOLD FONT were carried through

the FS for detailed analysis and are further described in Appendix 2.)

Carus Plant Area

ALTERNATIVE 1 - NO ACTION

No action will be taken to mitigate risk.

Alternative 2 — Institutional Controls (ICs) Only

Implement land-use restrictions to ensure the land use remains commercial/
industrial. Require any excavation be done with knowledge of residual
contamination such that proper precautions are taken to protect commercial/

industrial, utility, and construction workers from exposure to contaminants of
concern (COCs).

Alternative 3 - ICs + Property Access Restrictions

Implement land-use restrictions as described above along with limiting access to
the Carus Plant Area through posting of informational signage or fencing, some of
which is already in place, to protect commercial/industrial, utility, and
construction workers from exposure to COCs and to ensure the land use remains
commercial/industrial.

ALTERNATIVE 4 - EXCAVATION (WITH OFF-SITE DISPOSAL)

Excavate areas of the Carus Plant Area with soil concentrations above acceptable
commercial/industrial human health risk levels. Transport wastes off site for
disposal. Implement land-use restrictions and property access restrictions as
described above to ensure land use remains commercial/industrial.

ALTERNATIVE 5 - LOW PERMEABILITY COVER

Install an engineered low-permeability cover to isolate impacted soil at the Carus
Plant Area from commercial/industrial, utility, and construction workers. The
cover may consist of a synthetic material, clay, or paving; asphalt paving is a
likely option as the majority of the plant site is currently paved. Remove a small
quantity of accumulated soil and vegetation from a gravel-paved storage area and
consolidate the materials in the on-site slag pile prior to installation of the low-
permeability cover over the gravel area. Implement land-use restrictions and
property access restrictions to protect commercial/industrial, utility, and
construction workers, to ensure the land use remains commercial/industrial, and to
protect the constructed remedy components.

ALTERNATIVE 6 - SOIL COVER

Install an engineered soil cover to isolate impacted soil at the Carus Plant Area
from commercial/industrial, utility, and construction workers. Remove a small -
quantity of accumulated soil and vegetation from a gravel-paved storage area and
consolidate the materials in the on-site slag pile prior to installation of asphalt
over the gravel area. Implement land-use restrictions and property access
restrictions to protect commercial/industrial, utility, and construction workers, to



ensure the land use remains commercial/industrial, and to protect the constructed
remedy components.

Alternative 7 - Chemical Stabilization
Implement chemical stabilization to reduce concentrations of COCs at the Carus
Plant Area to levels that do not pose an unacceptable risk to human health for
commercial/industrial, utility, and construction workers. Implement land-use
restrictions and property access restrictions to ensure the land use remains
commercial/industrial.

Alternative 8 — Groundwater Removal & Treatment/Disposal
Implement groundwater removal and treatment to reduce concentrations of COCs
in groundwater to levels that do not pose unacceptable risks to human health.
Treated water may be discharged to the publicly-owned treatment works (POTW)
or directly to the Little Vermilion River (LVR). Implement land- and
groundwater-use restrictions and property access restrictions.

Alternative 9 - Groundwater Removal & Treatment/Recirculation
Implement groundwater removal and treatment to reduce concentrations of COCs
in groundwater to levels that do not pose unacceptable risks to human health.
Treated water would be recirculated within the targeted treatment area to enhance
flushing of impacted groundwater. Implement land- and groundwater-use
restrictions and property access restrictions.

Slag Pile Area (including Slope Stability)

ALTERNATIVE 1 - NO ACTION
No action will be taken to mitigate risk.

Alternative 2 - ICs Only
Implement land-use restrictions to ensure the land use remains commercial/
industrial. Require any excavation be done with knowledge of residual
contamination such that proper precautions are taken to protect commercial/
industrial, utility, and construction workers from exposure to COCs.

Alternative 3 - ICs + Property Access Restrictions
Implement land-use restrictions as described above along with limiting access to
the Slag Pile Area through fencing to protect commercial/industrial, utility, and .
construction workers from exposure to COCs and to ensure the land use remains
commercial/industrial.

ALTERNATIVE 4 - EXCAVATION (WITH OFF-SITE DISPOSAL)
Excavate areas at the Slag Pile Area with soil concentrations above acceptable
commercial/industrial human health risk levels (this assumes that all slag would
be removed). Transport excavated materials off site for disposal. Backfill the
excavated areas. Implement land-use restrictions and property access restrictions
as described above to ensure the land use remains commercial/industrial.

ALTERNATIVE 5 - LOW PERMEABILITY COVER :
Install an engineered low-permeability cover to isolate impacted soil at the Slag
Pile Area from commercial/industrial, utility, and construction workers. The cover
may consist of a synthetic material or clay. Implement land-use restrictions and
property access restrictions to protect commercial/industrial, utility, and
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construction workers, to ensure the land use remains commercial/industrial, and to
protect the constructed remedy components.

ALTERNATIVE 6 - SOIL COVER
Install an engineered soil cover to isolate impacted soil at the Slag Pile Area from
commercial/industrial, utility, and construction workers. Implement land-use
restrictions and property access restrictions to protect commercial/industrial,
utility, and construction workers, to ensure the land use remains commercial/
industrial, and to protect the constructed remedy components.

Alternative 7 - Chemical Stabilization
Implement chemical stabilization at the Slag Pile Area to reduce concentrations of
- COCs to levels that do not pose an unacceptable risk to human health for
commercial/industrial, utility, and construction workers. Implement land-use
restrictions and property access restrictions to ensure the land use remains
commercial/industrial.

Alternative 8 - Phytoremediation
Implement phytoremediation at the Slag Pile Area to reduce concentrations of
COCs to levels that do not pose an unacceptable risk to human health for
commercial/industrial, utility, and construction workers. Implement land-use
restrictions and property access restrictions to ensure the land use remains
commercial/industrial.

Alternative 9 - Groundwater Removal & Treatment
¢ Implement groundwater removal and treatment to reduce concentrations of COCs
in groundwater to levels that do not pose unacceptable risks to human health.
Treated water may be discharged to the POTW or directly to the LVR. Implement
land- and groundwater-use restrictions and property access restrictions.

Alternative 10 - Groundwater Removal & Treatment/Recirculation
Implement groundwater removal and treatment to reduce concentrations of COCs
in groundwater to levels that do not pose unacceptable risks to human health.
Treated water would be recirculated within the targeted treatment area to enhance
flushing of impacted groundwater. Implement land- and groundwater-use
restrictions and property access restrictions.

Alternative 11 - Geochemical Iixation
Implement groundwater treatment through geochemical fixation to reduce
concentrations of COCs in groundwater to levels that do not pose unacceptable
risks to human health. Implement land- and groundwater-use restrictions and
property access restrictions.

ALTERNATIVE 12 - EXCAVATION (WITH ON-SITE CONSOLIDATION ON
0u2) :
This alternative is the same as Alternative 4 except that the excavated materials
from the Slag Pile Area would be taken to OU2 for consolidation in an on-site
consolidation area instead of being transported off site for disposal.



The following alternatives would physically stabilize the slope of the slag pile and would reduce
surface runoff and slope erosion. These alternatives may be implemented in conjunction with
Alternatives 5 or 6 above.

ouz

Alternative 13 - Sloping and Benching + Best Management Practices (BMPs)

Remove existing vegetation from the slag pile. Excavate, slope, and bench the
slag pile along the I.VR, and install a 2-foot-thick engineered soil cover.
Implement BMPs, including seeding for the soil cover. Implement additional
BMPs such as straw wattles, graded bench with check dams and rip-rapped down
chutes, and top of slope surface runoff control berms and graded surface swales.

ALTERNATIVE 14 - SLOPING AND BENCHING + REVETMENTS AT THE
TOE OF THE SLOPE + BMPS

Remove existing vegetation from the slag pile. Excavate, slope, and bench the
slag pile along the LVR, and install a 2-foot-thick engineered soil cover. Install
revetments at the toe of the slope for erosion protection along the river.
Implement BMPs, including seeding for the soil cover. Implement additional
BMPs such as straw wattles, graded bench with check dams and rip-rapped down
chutes, and top of slope surface runoff control berms and graded surface swales.

ALTERNATIVE 15 - SLOPING AND BENCHING + PLANTINGS +
REVETMENTS AT THE TOE OF THE SLOPE + BMPS

This alternative is the same as Alternative 14 except for the addition of high-
density tree planting to further stabilize the slope of the slag pile. '

Main Industrial Area

ALTERNATIVE 1 - NO ACTION

No action will be taken to mitigate risk.

ALTERNATIVE 2 - SOIL EXCAVATION + ON-SITE CONSOLIDATION
UNDER A SOIL COVER

Excavate areas at the Main Industrial Area with soil concentrations above
acceptable commercial/industrial human health risk levels. Consolidate excavated
materials in an on-site consolidation area at the Main Industrial Area. Implement
land-use restrictions and property access restrictions to protect commercial/
industrial, utility, and construction workers, to ensure the land use remains
commercial/industrial, and to protect the constructed remedy components.

ALTERNATIVE 3 - EX-SITU CHEMICAL STABILIZATION

Excavate areas at the Main Industrial Area with soil concentrations above
acceptable commercial/industrial human health risk levels. Use chemical
stabilization to treat the excavated materials at an on-site treatment location
within the Main Industrial Area. This would reduce the mobility and
bioavailability of the COCs and decrease risks to acceptable levels. Use the
treated, stabilized soil as backfill material at the original excavation location.
Implement land-use restrictions and property access restrictions to ensure the land
use remains commercial/industrial.



¢ ALTERNATIVE 4 - SOIL EXCAVATION + EX-SITU TREATMENT BY SOIL

WASHING

Excavate arcas at the Main Industrial Area with soil concentrations above
acceptable commercial/industrial human health risk levels. Use soil washing to
treat the excavated materials at an on-site soil-washing treatment location within
the Main Industrial Area, to reduce concentrations of COCs to acceptable levels.
Use the treated soil as backfill material at the original excavation location.
Transport and dispose of washing wastewater and dewatered sludge at an off-site
facility. Implement land-use restrictions and property access restrictions to ensure
the land use remains commercial/industrial.

» ALTERNATIVE 5 - SOIL EXCAVATION + OFF-SITE DISPOSAL

North Area

Excavate areas at the Main Industrial Area with soil concentrations above
acceptable commercial/industrial human health risk levels. Transport the
excavated materials off site for disposal. Implement land-use restrictions and
property access restrictions to ensure the land use remains commercial/industrial.

¢ ALTERNATIVE 1-NO ACTION

No action will be taken to mitigate risk.

s ALTERNATIVE 2 - ICS ONLY

Implement land-use restrictions to ensure the land use remains commercial/
industrial. Require any excavation be done with knowledge of residual
contamination such that proper precautions are taken to protect commercial/
industrial, utility, and construction workers from exposure to COCs.

e ALTERNATIVE 3 - PHYTOREMEDIATION

Treat soil contaminants at the North Area through phytoremediation. Install
appropriate plants that specialize in uptake of the various COCs. Harvest plants
up to two times per season (including at the end of each growing season) and
transport off site for disposal. Implement land-use restrictions and property access
restrictions to protect commercial/industrial, utility, and construction workers, to
ensure the land use remains commercial/industrial, and to protect the constructed
remedy components.

o ALTERNATIVE 4 - SOIL EXCAVATION + ON-SITE CONSOLIDATION
UNDER A SOIL COVER

Excavate areas at the North Area with soil concentrations above acceptable
commercial/industrial human health risk levels. Consolidate excavated materials
in an on-site consolidation area at the Main Industrial Area. Implement land-use
restrictions and property access restrictions to ensure the land use remains
commercial/industrial.

o ALTERNATIVE 5 - SOIL EXCAVATION + OFF-SITE DISPOSAL

This alternative is the same as Alternative 4 above except that the excavated
materials from the North Area would be transported off site for disposal instead of
being consolidated in the on-site consolidation area at the Main Industrial Area.



Buildine 100 Area

e ALTERNATIVE 1 - No Action
No action will be taken to mitigate risk.

e ALTERNATIVE 2 -1CS ONLY
Implement land-use restrictions to ensure the land use remains commercial/
industrial. Require any excavation be done with knowledge of residual
contamination such that proper precautions are taken to protect commercial/
industrial, utility, and construction workers from exposure to COCs.

e ALTERNATIVE 3 - SOIL EXCAVATION + ON-SITE CONSOLIDATION
UNDER A SOIL COVER
Excavate areas at the Building 100 Area with soil concentrations above
acceptable commercial/industrial human health risk levels. Consolidate excavated
materials in an on-site consolidation area at the Main Industrial Area. Implement
land-use restrictions and property access restrictions to ensure the land use
remains commercial/industrial.

e ALTERNATIVE 4 - SOIL EXCAVATION + OFF-SITE DISPOSAL
This alternative is the same as Alternative 3 above except that the excavated
materials from the Building 100 Area would be transported off site for disposal
instead of being consolidated in the on-site consolidation area at the Main
Industrial Area.

Rolling Mill Area

¢ ALTERNATIVE 1-NO ACTION
No action will be taken to mitigate risk.

o ALTERNATIVE 2-ICS ONLY
Implement land-use restrictions to ensure the land use remains commercial/
industrial. Require any excavation be done with knowledge of residual
contamination such that proper precautions are taken to protect commercial/
industrial, utility, and construction workers from exposure to COCs.

e ALTERNATIVE 3 - SOIL EXCAVATION + ON-SITE CONSOLIDATION
UNDER A SOIL COVER
Excavate areas at the Rolling Mill Area with soil concentrations above acceptable
commercial/industrial human health risk levels. Consolidate excavated materials
in an on-site consolidation area at the Main Industrial Area. Implement land-use
restrictions and property access restrictions to ensure the land use remains
commercial/industrial.

¢ ALTERNATIVE 4 - SOIL EXCAVATION + EX-SITU TREATMENT BY SOIL
WASHING

Excavate areas at the Rolling Mill Area with soil concentrations above acceptable
commercial/industrial human health risk levels. Use soil washing to treat the
excavated materials at an on-site soil-washing treatment location within the Main
Industrial Area, to reduce concentrations of COCs to acceptable levels. Use the
treated soil as backfill material at the original excavation location. Transport and
dispose of washing wastewater and dewatered sludge at an off-site facility.
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Implement land-use restrictions and property access restrictions to ensure the land
use remains commercial/industrial.

ALTERNATIVE 5 - SOIL EXCAVATION + OFF-SITE DISPOSAL
Excavate areas at the Rolling Mill Area with soil concentrations above acceptable
commercial/industrial human health risk levels. Transport the excavated materials
off site for disposal. Implement land-use restrictions and property access
restrictions to ensure the land use remains commercial/industrial.

Off-Site Residential Area

ALTERNATIVE 1 - NO ACTION
No action will be taken to mitigate risk.

ALTERNATIVE 2 - ON-SITE SOIL COVER
Cover contaminated soil at impacted properties in the Off-Site Residential Area
with a 1-foot-thick soil cover. Implement land-use restrictions at impacted
properties to exclude gardens (except for raised-bed gardens using imported clean
soil) and to protect the constructed remedy components.

ALTERNATIVE 3 - SOIL EXCAVATION + ON-SITE CONSOLIDATION

UNDER A SOIL COVER
Excavate contaminated soil at impacted properties in the Off-Site Residential
Area to a maximum depth of 24 inches. Consolidate excavated materials in an on-
site consolidation area at the Main Industrial Area. If contamination remains in
place deeper than 24 inches, install a visual barrier on top of the underlying
contamination prior to backfilling with clean soil, and implement land-use
restrictions as appropriate.

ALTERNATIVE 4 - SOIL EXCAVATION + OFF-SITE DISPOSAL
This alternative is the same as Alternative 3 above except that the excavated
materials from the Off-Site Residential Area would be transported off site for

disposal instead of being consolidated in the on-site consolidation arca at the
Main Industrial Area.






APPENDIX 2 |
Detailed Description of Alternatives carried through the IFS

OUl: Carus Plant Area

ALTERNATIVE 1 —NO ACTION

Estimated Capital Cost: $0

Estimated Annual Operation and Maintenance (O&M) Cosi: §0
Estimated Present Worth Cost: 80

Estimated Construction Timeframe: None

No action will be taken to mitigate risk.

ALTERNATIVE 4 - EXCAVATION (WITH OFF-SITE DISPOSAL)

Estimated Capital Cost:  $5,621,150
Estimated Annual O&M Cost: §

Estimated Present Worth Cost: § 5,950,000
Estimated Construction Timeframe: 3-4 months

Soil would be excavated up to 4 feet in areas of the Carus Plant Area where soil concentrations
are found above acceptable commercial/industrial human health risk Ievels. It is estimated that
24,200 cubic yards (cy) would be transported off site for disposal into an approved facility. The
excavated areas would then be backfilled to an 18-inch thickness with approximately 18,000 cy
of clean soil. The Gravel Paved Storage Area would be covered with a half-foot of clay. Asphalt
would be placed over the rest of the excavated areas. Land use restrictions would be established,
requiring that the land use of the Carus Plant Area is maintained as commercial/industrial.
Additional restrictions would require maintenance of the existing fencing and signage around the
Carus Plant Area, and identification of the potential risks and hazards that exist. An Institutional
Controls Monitoring Plan (ICMP) would be prepared for the site that details the land use
restrictions. The ICMP would include a checklist of elements to be assessed during regularly
scheduled on-site inspections. On-site inspections would review the fencing to ensure its
integrity, verify warning signs are in place and intact, and ensure that any disturbance or removal
of structures or existing pavement adheres to institutional controls (ICs). For cost estimating
purposes, it is assumed that the IC inspections would be performed once per year for 30 years.

ALTERNATIVE 5 - LOW PERMEABILITY COVER

Estimated Capital Cost:  $1,184,300
Estimated Annual O&M Cost: §

Estimated Present Worth Cost: $ 1,530,000
Estimated Construction Timeframe: I month

A low permeability cover will be placed in areas where the existing asphalt or concrete cover has
been damaged or new cover is necessary to reduce potential direct exposure risks. The low
permeability cover for Alternative 5 will be a non-porous pavement cover, which will be placed
after subgrade excavation to acquire proper grade. As part of Alternative 5, the Gravel Paved



Storage Area will have the accumulated soil and vegetation removed and disposed on site with
the slag at the Slag Pile Area. Following removal of the accumulated material, the base, side
slopes, and top edges of the storage area will be lined with a minimum 1-foot-thick low
permeability clay cover. No geotextile fabric will be placed between the clay and native material.
The Gravel-Paved Storage Area cover will be covered by asphalt cover. The total asphalt area is
approximately 4,100 square yards and the total compacted clay volume is approximately 1,400
cy. Land-use restrictions and property access restrictions will be implemented to protect
commercial/industrial, utility, and construction workers, to ensure the land use remains
commercial/industrial, and to protect the constructed remedy components.

ALTERNATIVE 6 — SOIL COVER

Estimated Capital Cost: $1,274,300
Estimated Annual O&M Cost:

Estimated Present Worth Cost: $1,620,000
Estimated Construction Timeframe: 1 month

This alternative will include excavating approximately 4,600 cy of contaminated soil across the
plant, and then the installation of an engineered soil cover to isolate impacted soil at the Carus
Plant Area from commercial/industrial, utility, and construction workers. Approximately 3,450
cy of engineered soil will be placed across the Carus Plant Area. The surface area soil cover for
Alternative 6 will be 18 inches of clean compacted fill with an additional 6 inches of gravel
placed after subgrade excavation to acquire proper grade. A gravel cover instead of a topsoil
cover is required because the majority of the excavated and replaced materials are in areas that
will have vehicular travel. In the Gravel Paved Storage Area a small quantity of accumulated soil
and vegetation will be excavated and consolidated in the on-site slag pile prior to installation of
asphalt over the gravel area. Land-use restrictions and property access restrictions will be
implemented to protect commercial/industrial, utility, and construction workers, to ensure the
land use remains commercial/industrial, and to protect the constructed remedy components.

OUl: Slag Pile Area (including Slope Stability)

ALTERNATIVE 1 — NO ACTION

Estimated Capital Cost: §0

Estimated Annual O&M Cost: $0
Estimated Present Worth Cost: $0
Estimated Construction Timeframe: None

No action will be taken to mitigate risk.

ALTERNATIVE 4 - EXCAVATION (WITH OFF-SITE DISPOSAL)

Estimated Capital Cost: $213,576,000
Estimated Annual O&M Cost:

Estimated Present Worth Cost: $214,069,000
Estimated Construction Timeframe: 22 months



This alternative would include excavating roughly 1,200,000 cy of slag with concentrations
above acceptable commercial/industrial human health risk levels and disposing of this material
off site. Excavation would primarily be based on the visual extent of slag. Removal of all the
soil/solid matrix material would also require replacement with compacted clean fill to an
elevation above the river Probable Maximum Flood level, assumed to be approximately at
elevation 475 feet above mean sea level, or at least 15 feet above river bottom. The volume of
backfill is estimated at 615,000 cy. Land use restrictions and property access restrictions would
be needed to ensure the land use remains commercial industrial. An ICMP would be created and
would include a checklist of elements to be assessed during regularly scheduled on-site
inspections. On-site inspections would review the fencing to ensure its integrity, verify warning
signs are in place and intact, and ensure that any disturbance or removal of existing structures or
pavement adheres to 1Cs. For cost estimating purposes, it is assumed that the IC inspections
would be performed once per year for 30 years.

ALTERNATIVE 5 - LOW PERMEABILITY COVER

Estimated Capital Cost:  $6,756,000
Estimated Annual O&M Cost:

Estimated Present Worth Cost: 87,309,000
Estimated Construction Timeframe: 9 months

This alternative would include placing an engineered low-permeability cover to isolate impacted
soil at the Slag Pile Area from commercial/industrial, utility, and construction workers. It is
estimated that approximately 50,000 cy of material, at a thickness of 18 inches, will be placed
under 6 inches of clayey topsoil. This alternative does not include the cut slope with benching
and toe revetment components or the holding pond cut slope and reconstruction components.
Although this alternative, without stabilization components, may not be practicable for the long
term, it was included for purposes of comparison. This alternative also includes land-use
restrictions and property access restrictions to protect commercial/industrial, utility, and
construction workers, to ensure the land use remains commercial/industrial, and to protect the
constructed remedy components. Periodic site reviews would be performed as part of this
alternative to evaluate how the site conditions may have changed over time.

ALTERNATIVE 6 - SOIL COVER

Estimated Capital Cost: $6,534,000
Estimated Annual O&AM Cost:

Estimated Present Worth Cost: $7,087,000
Estimated Construction Timeframe: 9 months

This alternative would involve the covering of exposed soils to isolaté impacted soil at the Slag
Pile Area from commercial/industnial, utility, and construction workers. It is estimated that
approximately 50,000 cy of engineered soil, at a thickness of 18 inches, would be placed on the
slag pile. This alternative does not include the cut slope with benching and toe revetment
components or the holding pond cut slope and reconstruction components. Although this
alternative, without stabilization components, may not be practicable for the long term, it was
included for purposes of comparison. This alternative also includes land-use restrictions and
property access restrictions to protect commercial/industrial, utility, and construction workers, to
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ensure the land use remains commercial/industrial, and to protect the constructed remedy
components. Periodic site reviews would be performed as part of this alternative to evaluate how
the site conditions may have changed over time. Regular cover maintenance would be required
to ensure the long-term effectiveness of the protection.

ALTERNATIVE 12 - EXCAVATION (WITH ON-SITE CONSOLIDATION ON OU2)

Estimated Capital Cost:  $101,083,000
Estimated Annual O&M Cost:

Estimated Present Worth Cost: 3101,636,000°
Estimated Construction Timeframe: 22 months

This alternative would include excavating roughly 1,200,000 cy of slag with concentrations
above acceptable commercial/industrial human health risk levels and placing this material in an
on-site consolidation area on OU2. Excavation would primarily be based on the visual extent of
slag. Removal of all the soil/solid matrix material would also require replacement with
compacted clean fill to an elevation above the river Probable Maximum Flood level, assumed to
be approximately at elevation 475 feet above mean sea level, or at least 15 feet above river
bottom. The volume of backfill is estimated at 615,000 cy. Land use restrictions and property
access restrictions would be needed to ensure the land use remains commercial industrial. An
ICMP would be created and would include a checklist of elements to be assessed during
regularly scheduled on-site inspections. On-site inspections would review the fencing to ensure
its integrity, verify warning signs are in place and intact, and ensure that any disturbance or
removal of existing structures or pavement adheres to ICs. For cost estimating purposes, it is
assumed that the IC inspections would be performed once per year for 30 years.

The following alternatives would physically stabilize the slope of the slag pile and would
reduce surface runoff and slope erosion. These alfernatives may be implemented in
conjunction with Alternatives 5 or 6 above. ‘

ALTERNATIVE 14 - SLOPING AND BENCHING + REVETMENTS! AT THE TOE OF THE
SLOPE + BEST MANAGEMENT PRACTICES (BMPs)

Estimated Capital Cost: 817,479,000
Estimated Annual O&M Cost:

Estimated Present Worth Cost: $17, 986,000
Estimated Construction Timeframe: 10 months

This alternative includes removal of the existing Slag Pile Area vegetation, and excavation,
sloping, and benching of the slag pile along the Little Vermilion River (LVR). At a maximum,

the excavation, sloping, and benching will result in a 1:2 vertical-to-horizontal slope with 5-foot
wide benches at approximately 32-foot elevation intervals. A minimum 2-foot thick cover
consisting of 6 inches of clayey topsoil over a minimum 18 inches of compacted soil or 18

inches of compacted low permeability clay will be placed in a minimum of two compacted

layers. The benches on the slope will be graded, draining surface flow to down-chutes to the
LVR. The toe of slope along the river may include, if necessary, an 8-foot wide retained bench,

! Revetments are structures that would provide erosion control armoring at the toe of the slope of the slag pile.
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which is 3 to 5 feet above the low river level. The toe of slope and top of bench, to an
approximate elevation of 475 feet above mean sea level, would be protected with 18 inches of
riprap over geotextile for river erosion protection. An exception to the 1:2 vertical-to-horizontal
slope is the slope along the LVR near the holding pond located at the south end of OU1; the
excavation and sloping along the LVR near the holding pond would be at a minimum 1:2.5
(vertical to horizontal). The 1:2.5 slope would also be used as the exterior slope for the east side
(rtver side) berm of a modified and newly-constructed holding pond and NPDES discharge point.
The east side berm or top of the west side hill may also function as a haul route for delivery of
soils and materials for OU1 and OU2 remedial action work. In that case, revised grading along
the pond would be needed. BMPs will include soil cover seeding selected for growth over the
soil-covered slag pile. Additional BMPs, both temporary and permanent, such as straw wattles,
graded bench with check dams and rip-rapped down-chutes, and top of slope surface runoff
control berms and graded surface swales would also be provided.

ALTERNTIVE 15 — SLOPING AND BENCHING + PLANTINGS + REVETMENTS AT THE
TOE OF THE SLOPE + BMPs

Estimated Capital Cost: $17,617,000
Estimated Annual O&M Cost:

Estimated Present Worth Cost: $18,124,000
Estimated Construction Timeframe.: 10 months

This alternative includes remedial action components to prevent stormwater influx and slag
erosion to the LVR. The alternative is identical to Alternative 14, as described above, with the
addition of high density tree planting to further stabilize the slope. The two-foot cover would be
sufficient to support the anticipated tree root depth.

QU2: Main Industrial Area

ALTERNATIVE 1 -NO ACTION

Estimated Capital Cost: $0

Estimated Annual O&M Cost: 30
Estimated Present Worth Cost: $0
Estimated Construction Timeframe: None

No action will be taken to mitigate tisk.
ALTERNATIVE 2 - SOIL EXCAVATION + ON-SITE CONSOLIDATION UNDER A SOIL
COVER

Estimated Capital Cost:  $33,400,900

Estimated Annual O&M Cost: $34560 [Years 1-5] 324,100 [Years 6-30
Estimated Present Worth Cosi: $§33,600,000

Estimated Construction Timeframe: 26 months

Prior to excavation, demolition of subsurface structures and obstructions will need {o be
completed. Demolition debris, including concrete foundation, steel piping, etc., will need to be
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separated and classtfied for either on-site consolidation or off-site disposal. In addition, soil in
the proposed 'onmsite consolidation area will not be excavated, as the consolidation area will be
constructed at the existing grade. The excavated material wili be stockpiled in the Main
Industrial Area and transferred into the consolidation area-on a daily basis, once the
consolidation area is fully prepared and ready to accept excavated soil. No soil will be
transported off site for disposal as part of this alternative. Roughly 400,000 cy of contaminated
material from the Main Industrial Area with concentrations above acceptable commercial/
industrial human health risk levels would be excavated and placed into the consolidation area.

Excavated soil will be transported from each of the contributing areas and will be placed into a
single consolidation area in the Main Industrial Area. It is anticipated that almost 950,000 cy of
material will be placed into the congelidation area from the remedial action work at the site.
When the contaminated soil has been consolidated, it will be covered with a soil cover. The FS
assumed that the soil cover will consist of 2 feet of compacted clay with a hydraulic conductivity
of 1E-07 em/s, followed by 1 foot of topsoil, which will restrict direct contact with contaminated
soil. A permeable geotextile liner will be placed on top of the contaminated soil in order to
demarcate the clean cover from the contaminated soil. Erosion mats will be installed along the
top and slopes of the consolidation area to protect and stabilize the cover. A stormwater drainage
system will be installed on each slope of the consolidation area and around the perimeter to drain
water off of the consolidation area and into the existing LaSalle stormwater system. The
stormwater drainage system will consist of 6-foot-wide swales, lined with erosion control mats
and filled with a combination of 1 foot of stone bedding and 1 foot of riprap, and will lead to a
stormwater control structure. Stormwater will then be transported approximately 1,000 feet to the
existing LaSalle stormwater system and the LaSalle publicly owned treatment works. The
consolidation area will then be seeded to minimize soil erosion and maintain cover stability. This
arca will be developed with a maximum side slope of 1:3 (vertical: horizontal) to minimize slope
failure and possible soil erosion. Land-use restrictions and property access restrictions will be
implemented to protect commercial/industrial, utility, and construction workers, to ensure the
land use remains commercial/industrial, and to protect the constructed remedy components. An
ICMP will be prepared for the Main Industrial Area that details the land use restrictions to be
incorporated. The ICMP will include a checklist of elements to be assessed during regularly
scheduled on-site inspections. Elements of the on-site inspections will include review of the
fencing to confirm its integrity, verify that warning signs are in place and intact, that no
structures or existing pavement have been disturbed or removed, and that the soil cover is intact
and remains protective. For cost-estimating purposes, it is assumed that the IC site inspections
will be performed once per year for 30 years.

ALTERNATIVE 3 — EX-SITU CHEMICAL STABILIZATION

Estimated Capital Cost:  $72,000,500

Estimated Annual O&M Cost: 360,000 first year, none afier first year
Estimated Present Worth Cost: $72,586,000

Estimated Construction Timeframe: 33 months

This alternative includes remedial action components to stabilize contaminant concentrations in
the soil that exceed acceptable commercial/industrial human health risk levels, and consists of

four components: (1) excavation of contaminated soil and transportation to an on-site mixing
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basin or pugmill; (2) mixing chemical stabilizer with contaminated soil using clamshell
excavators or pugmill; (3) transportation of stabilized soil back to original location for use as
backfill; and (4) compaction and restoration of the site ground surface. Prior to stabilization,
demolition of subsurface structures and obstructions will need to be completed. An excavator
may be used to excavate the soil to a desired depth and load on-site haul trucks for transportation
of contaminated soil to the desired mixing location. Approximately 400,000 cy of material would
be treated by this alternative. Demolition debris, including concrete foundation, steel piping, etc.,
will need to be separated for off-site disposal. O&M will be primarily short term (less than 6
months) and consists of maintenance of the restored areas until vegetation is established. Land-
use restrictions and property access restrictions will be implemented to ensure the land use
remains commercial/industrial.

ALTERNATIVE 4 — SOIL EXCAVATION + EX-SITU TREATMENT BY SOIL WASHING

Estimated Capital Cost: $181,948,500
Estimated Annual O&M Cost: $0

Estimated Present Worth Cost: $182 001,000
Estimated Construction Timeframe: 70 months

This alternative includes remedial action components to treat contaminant concentrations in the
soil that exceed acceptable commercial/industrial human health risk levels, and consists of six
components: {1) excavation of contaminated soil; (2) transportation of excavated soil to the on-
site soil-washing treatment location within the Main Industrial Area; (3) soil washing treatment,
rinsing, and dewatering; (4) transportation of washed soil back to the original excavation location
for use as backfill; (5) soil compaction and site ground surface restoration; and (6) transportation
and disposal of washing wastewater and dewatered sludge. Under this alternative, the treated and
dewatered soil will be transported back to the original excavation area for backfill, compaction,
and surface restoration, Approximately 400,000 cy of contaminated material will be treated by
this alternative. Demolition debris, including concrete foundation, steel piping, etc., will need to
be separated for off-site disposal. O&M will be primarily short term (Jess than 6 months) and
consists of maintenance of the restored areas until vegetation is established. Land-use restrictions
and property access restrictions will be implemented to ensure the land use remains
commercial/industrial.

ALTERNATIVE 5 — SOIL EXCAVATION + OFF-SITE DISPOSAL

- Estimated Capital Cost:  $124,489,500

Estimated Annual O&M Cost; 50
Estimated Present Worth Cost. $124,542,000
Estimated Construction Timeframe: 42 months

This alternative is relatively the same as Alternative 2 except that, under this alternative, the
400,000 cy of excavated soil that exceeds acceptable commercial/industrial human health risk
levels will be transported off site for disposal instead of being placed within the on-site
consolidation area. Land-use restrictions and property access restrictions will be implemented to
ensure the land use remains commercial/industrial. The excavated material will be temporarily
stockpiled on OU2 and continuously loaded out to the off-site disposal facility. The soil
stockpiles will be sampled in accordance with the off-site disposal facility requirements. Some
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soil from the Main Industrial Area will likely require disposal as a hazardous waste and/or as soil
containing asbestos. After excavation, clean soil will be added to the excavation areas and
compacted, and the surface will be restored.

OU 2 - North Area

ALTERNATIVE 1 -NO ACTION

Estimated Capital Cost: $0

Estimated Annual O&M Cost.: 30
Estimated Present Worth Cost: $0
Estimated Construction Timeframe: None

No action will be taken to mitigate risk.

ALTERNATIVE 2 - ICS ONLY

Estimated Capital Cost:  $144,000 -

Estimated Annual O&M Cost: 36,970

Estimated Present Worth Cost: §283,000

Estimated Construction Timeframe: | month (no construction)

This alternative does not include remedial action components to contain or reduce contaminant
concentrations in the soil. Instead, it controls potential risks and hazards from exposure to
contaminated soil solely by implementing ICs. Annual site inspections and CERCLA mandated
five-year reviews will be performed as part of this alternative to evaluate how site conditions
may change over time. This alternative includes land-use restrictions to ensure the land use
remains commercial/industrial, along with other restrictions that would require installation and
-maintenance of signage denoting the risks and hazards for the area.

ALTERNATIVE 3 - PHYTOREMEDIATION

Estimated Capital Cost: 312,013,000

Estimated Annual O&M Cost: $19,320 [Years 1-5] $13,270 [Years 6 307
Estimated Present Worth Cost: 812,152,000

Estimated Construction Timeframe: I month

This alternative would include the installation of plants in areas with contamination in shallow
soils. For the purposes of the IS, the plants most likely to be used are the Chinese Brake Fern
(CBY), Preris vittata, which specializes in arsenic uptake, and Indian Mustard, Brassica juncea,
which specializes in lead uptake. A third plant to address polynuclear aromatic hydrocarbons
(PAHs) in soil may need to be selected during the remedial design (RD) if neither CBF nor
Indian Mustard affects the PAHs during the bench and pilot tests. The actual plants to be used
will be determined during the RD. The CBF and Indian Mustard have been used in costing of the
alternative. The plants will require harvesting at the end of the growing season, with the
harvested plants transported off site for disposal. The harvested plants may be classified as a
non-hazardous waste for disposal. The proposed application of phytotechnology will address
contamination using phytoaccumulation to remove contaminants from the soil and concentrate
them in the plant, and to a lesser degree, phytostabilization to immobilize the contaminants and



stabilize the soil matrix. Land-use restrictions and property access restrictions will be
implemented to protect commercial/industrial, utility, and construction workers, to ensure the
land use remains commercial/industrial, and to protect the constructed remedy components. The
ICs will ensure that deeper contamination remains undisturbed and that the time needed to
establish the plants is provided, and will reduce potential risks and hazards from exposure to
contamination. Periodic site reviews would be perforimed as part of this alternative to evaluate
how the site conditions may have changed over time.

ALTERNATIVE 4 — SOIL EXCAVATION + ON-SITE CONSOLIDATION UNDER A SIOL
COVER

Estimated Capital Cost:  §14,900,000
Estimated Annual O&M Cost: $0

Estimated Present Worth Cost: 314,900,000
Estimated Construction Timeframe.: 7 months

For this alternative, approximately 170,000 cy of soil with concentrations above acceptable
commercial/industrial human health risk levels will be excavated from the North Area and
placed in the on-site consolidation area. The excavated material will be transferred to the
consolidation area in the Main Industrial Area on a continuous basis. No soil will be transported
off site for disposal as part of this alternative. Excavated areas will be backfilled and plantings
will be established. This alternative includes land-use restrictions to ensure the land use remains
commercial/industrial, along with other restrictions that would require installation and
maintenance of signage denoting the risks and hazards for the area.

ALTERNATIVE 5 - SOIL EXCAVATION + OFF-SITE DISPOSAL

Estimated Capital Cost:  $34,800,000
Estimated Annual O&M Cost: 30

Estimated Present Worth Cost: $34,800,000
Estimated Construction Timeframe. 7 months

This alternative is the same as Alternative 4 except that the 170,000 cy of excavated materials
from the North Area that exceeds acceptable comumercial/industrial human health risk levels
would be transported off site for disposal instead of being consolidated in the on-site
consolidation area at the Main Industnal Area.

OU 2 - Building 100 Area

ALTERNATIVE 1 - NO ACTION

Estimated Capital Cost: 80

Estimated Annual O&M Cost: §0
Estimated Present Worth Cost: $0
Estimated Construction Timeframe: None

No action will be taken to mitigate risk.



ALTERNATIVE 2 — ICS ONLY

Estimated Capital Cost:  $292,000

Estimated Annual O&M Cost: $30,930

Estimated Present Worth Cost: $431,000

Estimated Construction Timeframe: I month (no construction)

This alternative does not include remedial action components to contain or reduce contaminant
concentrations in the soil. Instead, it controls potential risks and hazards from exposure to
contaminated soil solely by implementing ICs. Annual site inspections and CERCLA mandated
five-year reviews will be performed as part of this alternative to evaluate how site conditions
may change over time. This alternative includes land-use restrictions to ensure the land use
remains commercial/industrial, along with other restrictions that would require installation and
maintenance of signage denoting the risks and hazards for the area.

ALTERNATIVE 3 — SOIL EXCAVATION + ON-SITE CONSOLIDATION UNDER A SOIL
COVER

Estimated Capital Cost: 33,200,000

- Estimated Annual O&M Cost: 30

Estimated Present Worth Cost: $3,200,000
Estimated Construction Timeframe: 4 months

For this alternative, approximately 34,000 cy of soil with concentrations above acceptable
commercial/industrial human health risk levels will be excavated from the Building 100 Area
and placed in the on-site consolidation area. The excavated material will be transferred to the
consolidation area in the Main Industrial Area on a continuous basis. No soil will be transported
off site for disposal as part of this alternative. Excavated areas will be backfilled and plantings
will be established. This alternative includes land-use restrictions to ensure the land use remains
commercial/industrial, along with other restrictions that would require installation and
maintenance of signage denoting the risks and hazards for the area.

ALTERNATIVE 4 — SOIL EXCAVATION + OFF-SITE DISPOSAL

Estimated Capital Cost:  §9,200,000
Estimated Annual O&M Cost: $0

Estimated Present Worth Cost: 89,200,000
Estimated Construction Timeframe: 5 months

This alternative is the same as Alternative 3 except that the 34,000 cy of excavated materials
from the Building 100 Area that exceeds acceptable commercial/industrial human health risk
levels would be transported off site for disposal instead of being consolidated in the on-site
consolidation area at the Main Industrial Area.

QU2 - Rolling Mill Area

ALTERNATIVE 1 -NO ACTION
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Estimated Capital Cost: $0

Estimated Annual O&M Cost: $0
Estimated Present Worth Cost: $0
Estimated Construction Timeframe: None

No action will be taken to mitigate risk.

ALTERNATIVE 2 -ICS ONLY

Estimated Capital Cost:  $330,000

Estimated Annual O&M Cost: $6,970

Estimated Present Worth Cost: $469,000

Estimated Construction Timeframe: 1 month (no construction)

This alternative does not include remedial action components to contain or reduce contaminant
concentrations in the soil. Instead, it controls potential risks and hazards from exposure to
contaminated soil solely by implementing [Cs. Annual site inspections and CERCLA mandated
five-year reviews will be performed as part of this alternative to evaluate how site conditions
may change over time. This alternative includes land-use restrictions to ensure the land use
remains commercial/industrial, along with other restrictions that would require installation and
maintenance of signage denoting the risks and hazards for the area.

ALTERNATIVE 3 — SOIL EXCAVATION + ON-SITE CONSOLIDATION UNDER A SOIL
COVER

Estimated Capital Cost: 83,600,000
Estimated Annual O&M Cost: $0

Estimated Present Worth Cost: $3,600,000
Estimated Construction Timeframe: 3 months

For this alternative, approximately 24,000 cy of soil with concentrations above acceptable
commercial/industrial human health risk levels will be excavated from the Rolling Mill Area and
placed within the on-site consolidation area. The excavated material will be transferred to the
consolidation area in the Main Industrial Area on a continuous basis. No soil will be transported
off site for disposal as part of this alternative. Excavated areas will be backfilled and plantings
will be established. This alternative includes land-use restrictions to ensure the land use remains
commercial/industrial, along with other restrictions that would require installation and
maintenance of denoting the risks and hazards for the area.

ALTERNATIVE 4 — SOIL EXCAVATION + EX-SITU TREATMENT BY SOIL WASHING

Estimated Capital Cost:  §10,074,800
Estimated Annual O&M Cost: $0

Estimated Present Worth Cost: $10,127,000
Estimated Construction Timeframe: 4 months

This alternative consists of six components: (1)} excavating contaminated soil with concentrations
above acceptable commercial/industrial human health risk levels; (2) transporting excavated soil
from the Rolling Mill Area to an on-site soil-washing treatment location established within the
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Main Industrial Area; (3) soil-washing treatment, rinsing, and dewatering; (4) transporting
washed and dewatered soil back to its original excavation location in the Rolling Mill Area for
use as backfill; (5) compacting the soil and restoring the site ground surface; and (6) transporting
and disposing of washing wastewater and dewatered sludge off site. It is assumed that a soil-
washing system will be built onsite, in the Main Industrial Area. Roughly 24,000 cy of soil will
be excavated from the Rolling Mill Area and transported to the Main Industrial Area for
treatment and dewatering, then transported back to the original excavation location for use as
backfill. This alternative includes land-use restrictions to ensure the land use remains
commercial/industrial, along with other restrictions that would require installation and
maintenance of signage denoting the risks and hazards for the area.

ALTERNATIVE 5 — SOIL EXCAVATION + OFF-SITE DISPOSAL

Estimated Capital Cost:  $7,300,000
Estimated Annual O&M Cost: $0

Estimated Present Worth Cost: $7,300,000
Estimated Construction Timeframe: 3 months

This alternative is the same as Alternative 3 except that the 24,000 cy of excavated materials
from the Rolling Mill Area with concentrations above acceptable commercial/industrial human
health risk levels would be transported off site for disposal instead of being consolidated in the
on-site consolidation area at the Main Industrial Area.

0OU2 - Off-Site Residential Area

ALTERNATIVE 1 - NO ACTION

Estimated Capital Cost: 30

Estimated Annual O&M Cost: 30
Estimated Present Worth Cost: $0
Estimated Construction Timeframe: None

No action will be taken to mitigate risk.

ALTERNATIVE 2 — ON-SITE SOIL COVER

Estimated Capital Cost:  $104,894,000

Estimated Annual Q&M Cost: §1,678,800 {Years 1-5] $1,018,000 [Years 6-30]
Estimated Present Worth Cost: $127,590,000

Estimated Construction Timeframe: 148 months

This alternative includes remedial action components to minimize direct contact with
contaminants in the soil by placing a cover over contaminated soil. A visible barrier, such as
orange construction fencing or landscaping fabric, is placed over the contaminated so1l and
beneath the soil cover. Residual contamination will be left in place and covered with a 12-inch-
thick soil cover. ICs will be put in place to limit future land uses (to exclude gardens) and to
protect the integrity of the soil cover. After installation of the soil cover, each yard will be
restored as close as practicable to its pre-remedial condition.
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ALTERNATIVE 3 - SOIL EXCAVATION + ON-SITE CONSOLIDATION UNDER A SOIL
COVER

Estimated Capital Cost: 3112,147,700
Estimated Annual O&M Cost: $0

Estimated Present Worth Cost: $112,925,000
Estimated Consiruction Timeframe: 177 months

This alternative includes excavating contaminated soils and transporting the soils to the Main
Industrial Area for consolidation in the on-site consolidation area under a soil cover. In order to
estimate the percentage of properties that are likely to require cleanup, the residential area was
divided into four zones, based on the density of properties sampled during the remedial
investigation (RI) and distance from the on-site areas of OU2, Based on sampling conducted
during the RI, a total of approximately 3,000 properties are estimated to require cleanup. No soil
will be transported off site for disposal as part of this alternative. For cost-estimating purposes,
the maximum excavation depth at the off-site residential properties is estimated to be 24 inches.
However, the final excavation depth may be less, based on pre-design sample results. It is
estimated that close to 300,000 cy of material will be excavated from the residential arca. The
excavated material will be directly loaded into roll-off containers and transported to the Main
Industrial Area for temporary stockpiling until the consolidation area is ready. If contamination
remains in place deeper than 24 inches, a visual barrier, such as orange construction fence or
landscape fabric, will be placed on top of the contaminated soil and beneath the clean backfill
soil. The need for ICs will be evaluated on a property-by-property basis, depending on whether
any contaminated soil remains in place at depth.

ALTERNATIVE 4 - SOIL EXCAVATION + OFF-SITE DISPOSAL

Estimated Capital Cost: $156,248,000
Estimated Annual O&M Cost: $0

Estimated Present Worth Cost: $157,025,000
Estimated Construction Timeframe: 176 months

This alternative is the same as Alternative 3 except that the 300,000 cy of excavated materials

from the residential area would be transported off site for disposal instead of being consolidated
in the on-site consolidation area at the Main Industrial Area.
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